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Part Detail
Revision: D Status: PRD/A Change #: Proprietary: No

Type: AC Prod. Type: A36056M Elec. Spec: A36WG0760 CD Diagram:

Enclosure: TEFC Mfg Plant: Mech. Spec: Layout:

Frame: 364HP Mounting: F1 Poles: 02 Created Date: 10-19-2010

Base: Rotation: R Insulation: F Eff. Date: 05-01-2012

Leads: 3#4,6#6 Literature: Elec. Diagram: Replaced By:

Nameplate 000613007EW
CAT.NO. VHECP4310T SPEC NO. P36G3416

HP 60 AMPS 130/65.1 VOLTS 230/460 DESIGN B

FRAME 364HP RPM 3560 HZ 60 AMB 40 SF 1.15

DRIVE END BEARING 65BC03J30X PH 3 DUTY CONT INSUL.CLASS F

OPP D.E. BEARING 65BC03J30X TYPE P ENCL TEFC CODE F

D.E.BRG.DATA 6313 POWER FACTOR 90.7 NEMA NOM EFFICIENCY 95

O.D.E.BRG.DATA 6313 MAX CORR KVAR 05.0 GUARANTEED EFFICIENCY 94.5

3/4 LOAD EFF. 95.5 NEMA NOM/CSA QUOTED EFF

SER.NO. MOTOR WEIGHT
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Nameplate 000901002AAA
SUIT FOR 208 V @ 144 AMPS



For Baldor Sales and Support, Please Contact: Walker EMD • http://www.walkeremd.com • Toll-Free: (800) 876-4444 • Phone: (203) 426-7700 • Fax: (203) 426-7800

Page 4 of 44                                

                                                                  Product Information Packet: VHECP4310T - 60HP,3550RPM,3PH,60HZ,364HP,1452M,TEFC,F

Parts List
Part Number Description Quantity
SA207165 SA P36G3416 1.000 EA
RA194432 RA P36G3416 1.000 EA
613-6PU N/P (RELEASE QTY 10,000) 1.000 EA
000613007EW N/P BALDOR 1.000 EA
000692000FF N/P (RELEASE QTY 1,000) 1.000 EA
000692000VD  N/P (REL QTY 4000) 1.000 EA
000901002AAA N/P (RELEASE QTY 1,500) 1.000 EA
421948032 LABEL, MYLAR 1.000 EA
004824015A GREASE POLYREX EM 0.544 LB
032018008AK HHCS 1/4-20X1 PLATED 4.000 EA
032018012DK HHCS 1/2-13X1-1/2 PLTD. 4.000 EA
032018030CK HHCS 3/8-16X3-3/4 PLATED 3.000 EA
032018024CK HHCS 3/8-16X3     PLTD. 3.000 EA
034180012DA KEY 1X4X1/4X1-1/2 L 1.000 EA
034530052AB P/NIP 1/8X6-1/2 GALV. 1.000 EA
034690002AB PPLG 1/4" PLTD. 1.000 EA
047174002D EXT SNAP RING(360-440) 1.000 EA
078559042AE F/C   360 078559001A 1.000 EA
085922073B BRKT  360 085922072WCC KB 1.000 EA
415045002E SLGR 1.000 EA
415072001B CLAMP 1.000 EA
415096002A CPLG 1/8 HEX TYPE 1.000 EA
418151057A PLASTIC DRAIN,ODE BRKT 1.000 EA
032018010CK HHCS 3/8-16X1-1/4 PLTD. 4.000 EA
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Parts List (continued)
Part Number Description Quantity
032018022CK HHCS 3/8-16X2-3/4 PLTD 4.000 EA
702674001C FAN  360 1.000 EA
032018012DK HHCS 1/2-13X1-1/2 PLTD. 4.000 EA
034690002AB PPLG 1/4" PLTD. 1.000 EA
089495002A BRKT  360 089495001WCA 1.000 EA
410700004F WSHR 1.000 EA
415045002E SLGR 1.000 EA
418151057A PLASTIC DRAIN,ODE BRKT 1.000 EA
033512004LB HHTTS 1/4-20X1/2 PLTD. 1.000 EA
033512008LB HHTTS 1/4-20X1  PLATED 4.000 EA
034000014AB WSH ID.406 OD.812 TH.065 4.000 EA
034017014AB LCKW 3/8 STD. PLATED 4.000 EA
035000001A ALFTG 1/8" 1610-BL 1.000 EA
035000001A ALFTG 1/8" 1610-BL 1.000 EA
048977006B GRFTG - XP 1.000 EA
065776000C TERBD 320-400 1.000 EA
067053000B GASK 320-400 1.000 EA
076708000BB C/B  -  360 1.000 EA
076709000A C/B  CVR - 360 1.000 EA
405851012AN SPACE 4.000 EA
415000003D T/LUG 897-777 KPA25/G16 1.000 EA
418150003A GREASE FITTING CAP 1.000 EA
702641041A D/CVR   360 SUB PAINT 1.000 EA
MG1025G05 PAINT 789.201 0.250 GA
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Parts List (continued)
Part Number Description Quantity
032018012EK HHCS 5/8-11X1-1/2L PLTD. 4.000 EA
033775004EA DRSCR #6-1/4  304 S.S. 4.000 EA
034017018AB LCKW  5/8" 4.000 EA
418150003A GREASE FITTING CAP 1.000 EA
034000014AB WSH ID.406 OD.812 TH.065 4.000 EA
034180024FA KEY 3/8X3/8X3 L 1.000 EA
609013011C LFT/P - 360 2.000 EA
14PA1000 PACKAGING 314 GROUP COMBINED PRINT 1.000 EA
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O
verview

T
his m

anual contains general procedures that apply to B
aldor M

otor products.  B
e sure to read and

understand the S
afety N

otice statem
ents in this m

anual.  F
or your protection, do not install, operate or

attem
pt to perform

 m
aintenance procedures until you understand the W

arn
in

g
 an

d
 C

au
tio

n
 statem

ents.  
A

 W
arn

in
g

 statem
ent indicates a possible unsafe condition that can cause harm

 to personnel.  
A

 C
au

tio
n

 statem
ent indicates a condition that can cause dam

age to equipm
ent.

Im
p

o
rtan

t:
T

h
is in

stru
ctio

n
 m

an
u

al is n
o

t in
ten

d
ed

 to
 in

clu
d

e a co
m

p
reh

en
sive listin

g
 o

f all d
etails fo

r all
p

ro
ced

u
res req

u
ired

 fo
r in

stallatio
n

, o
p

eratio
n

 an
d

 m
ain

ten
an

ce.  T
h

is m
an

u
al d

escrib
es g

en
eral

g
u

id
elin

es th
at ap

p
ly to

 m
o

st o
f th

e m
o

to
r p

ro
d

u
cts sh

ip
p

ed
 b

y B
ald

o
r.  If yo

u
 h

ave a q
u

estio
n

ab
o

u
t a p

ro
ced

u
re o

r are u
n

certain
 ab

o
u

t an
y d

etail, D
o

 N
o

t P
ro

ceed
.  P

lease co
n

tact yo
u

r B
ald

o
r

d
istrib

u
to

r fo
r m

o
re in

fo
rm

atio
n

 o
r clarificatio

n
.

B
efore you install, operate or perform

 m
aintenance, becom

e fam
iliar w

ith the follow
ing:

�
N

E
M

A
 P

ublication M
G

-2, S
afety S

tandard for C
onstruction and guide 

for S
election, Installation and U

se of E
lectric M

otors and G
enerators.

�
IE

C
 34−

1 E
lectrical and IE

C
72−

1 M
echanical specifications

�
A

N
S

I C
51.5, the N

ational E
lectrical C

ode (N
E

C
) and local codes and practices.

L
im

ited
 W

arran
ty

w
w

w
.baldor.com

/support/w
arranty_standard.asp

S
afety N

o
tice

:
T

his equipm
ent contains high voltage!  E

lectrical shock can cause serious or fatal injury.  O
nly

qualified personnel should attem
pt installation, operation and m

aintenance of electrical equipm
ent.

B
e sure that you are com

pletely fam
iliar w

ith N
E

M
A

 publication M
G

-2, safety standards for construction
and guide for selection, installation and use of electric m

otors and generators, the N
ational E

lectrical
C

ode and local codes and practices.  U
nsafe installation or use can cause conditions that lead to  serious

or fatal injury.  O
nly qualified personnel should attem

pt the installation, operation and m
aintenance of this

equipm
ent.

W
A

R
N

IN
G

:
D

o
 n

o
t to

u
ch

 electrical co
n

n
ectio

n
s b

efo
re yo

u
 first en

su
re th

at p
o

w
er h

as b
een

 d
isco

n
n

ected
.

E
lectrical sh

o
ck can

 cau
se serio

u
s o

r fatal in
ju

ry.  O
n

ly q
u

alified
 p

erso
n

n
el sh

o
u

ld
 attem

p
t th

e
in

stallatio
n

, o
p

eratio
n

 an
d

 m
ain

ten
an

ce o
f th

is eq
u

ip
m

en
t.

W
A

R
N

IN
G

:
D

isco
n

n
ect all electrical p

o
w

er fro
m

 th
e m

o
to

r w
in

d
in

g
s an

d
 accesso

ry d
evices b

efo
re

d
isassem

b
ly o

f th
e m

o
to

r.  E
lectrical sh

o
ck can

 cau
se serio

u
s o

r fatal in
ju

ry.
W

A
R

N
IN

G
:

B
e su

re th
e system

 is p
ro

p
erly g

ro
u

n
d

ed
 b

efo
re ap

p
lyin

g
 p

o
w

er.  D
o

 n
o

t ap
p

ly A
C

 p
o

w
er b

efo
re

yo
u

 en
su

re th
at all g

ro
u

n
d

in
g

 in
stru

ctio
n

s h
ave b

een
 fo

llo
w

ed
.  E

lectrical sh
o

ck can
 cau

se
serio

u
s o

r fatal in
ju

ry.  N
atio

n
al E

lectrical C
o

d
e an

d
 L

o
cal co

d
es m

u
st b

e carefu
lly fo

llo
w

ed
.

W
A

R
N

IN
G

:
A

vo
id

 exten
d

ed
 exp

o
su

re to
 m

ach
in

ery w
ith

 h
ig

h
 n

o
ise levels.  B

e su
re to

 w
ear ear p

ro
tective

d
evices to

 red
u

ce h
arm

fu
l effects to

 yo
u

r h
earin

g
.

W
A

R
N

IN
G

:
S

u
rface tem

p
eratu

res o
f m

o
to

r en
clo

su
res m

ay reach
 tem

p
eratu

res w
h

ich
 can

 cau
se d

isco
m

fo
rt

o
r in

ju
ry to

 p
erso

n
n

el accid
en

tally co
m

in
g

 in
to

 co
n

tact w
ith

 h
o

t su
rfaces. W

h
en

 in
stallin

g
,

p
ro

tectio
n

 sh
o

u
ld

 b
e p

ro
vid

ed
 b

y th
e u

ser to
 p

ro
tect ag

ain
st accid

en
tal co

n
tact w

ith
 h

o
t su

rfaces.
F

ailu
re to

 o
b

serve th
is p

recau
tio

n
 co

u
ld

 resu
lt in

 b
o

d
ily in

ju
ry.

W
A

R
N

IN
G

:
T

h
is eq

u
ip

m
en

t m
ay b

e co
n

n
ected

 to
 o

th
er m

ach
in

ery th
at h

as ro
tatin

g
 p

arts o
r p

arts th
at are

d
riven

 b
y th

is eq
u

ip
m

en
t.  Im

p
ro

p
er u

se can
 cau

se serio
u

s o
r fatal in

ju
ry.  O

n
ly q

u
alified

p
erso

n
n

el sh
o

u
ld

 attem
p

t to
 in

stall o
p

erate o
r m

ain
tain

 th
is eq

u
ip

m
en

t.
W

A
R

N
IN

G
:

D
o

 n
o

t b
y-p

ass o
r d

isab
le p

ro
tective d

evices o
r safety g

u
ard

s.  S
afety featu

res are d
esig

n
ed

 to
p

reven
t d

am
ag

e to
 p

erso
n

n
el o

r eq
u

ip
m

en
t.  T

h
ese d

evices can
 o

n
ly p

ro
vid

e p
ro

tectio
n

 if th
ey

rem
ain

 o
p

erative.
W

A
R

N
IN

G
:

A
vo

id
 th

e u
se o

f au
to

m
atic reset d

evices if th
e au

to
m

atic restartin
g

 o
f eq

u
ip

m
en

t can
 b

e
h

azard
o

u
s to

 p
erso

n
n

el o
r eq

u
ip

m
en

t.
W

A
R

N
IN

G
:

B
e su

re th
e lo

ad
 is p

ro
p

erly co
u

p
led

 to
 th

e m
o

to
r sh

aft b
efo

re ap
p

lyin
g

 p
o

w
er.  T

h
e sh

aft key
m

u
st b

e fu
lly cap

tive b
y th

e lo
ad

 d
evice.  Im

p
ro

p
er co

u
p

lin
g

 can
 cau

se h
arm

 to
 p

erso
n

n
el o

r
eq

u
ip

m
en

t if th
e lo

ad
 d

eco
u

p
les fro

m
 th

e sh
aft d

u
rin

g
 o

p
eratio

n
.

W
A

R
N

IN
G

:
U

L
 L

isted
 m

o
to

rs m
u

st o
n

ly b
e serviced

 b
y U

L
 A

p
p

ro
ved

 A
u

th
o

rized
 B

ald
o

r S
ervice C

en
ters if

th
ese m

o
to

rs are to
 b

e retu
rn

ed
 to

 a h
azard

o
u

s an
d

/o
r exp

lo
sive atm

o
sp

h
ere.

W
A

R
N

IN
G

:
T

h
erm

o
stat co

n
tacts au

to
m

atically reset w
h

en
 th

e m
o

to
r h

as slig
h

tly co
o

led
 d

o
w

n
. To

 p
reven

t
in

ju
ry o

r d
am

ag
e, th

e co
n

tro
l circu

it sh
o

u
ld

 b
e d

esig
n

ed
 so

 th
at au

to
m

atic startin
g

 o
f th

e m
o

to
r is

n
o

t p
o

ssib
le w

h
en

 th
e th

erm
o

stat resets.
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S
ection 1

G
eneral Inform

ation

1−
2 G

eneral Inform
ation

M
N

408

S
afety N

o
tice  C

ontinued
W

A
R

N
IN

G
:

U
se p

ro
p

er care an
d

 p
ro

ced
u

res th
at are safe d

u
rin

g
 h

an
d

lin
g

, liftin
g

, in
stallin

g
, o

p
eratin

g
 an

d
m

ain
tain

in
g

 o
p

eratio
n

s.  Im
p

ro
p

er m
eth

o
d

s m
ay cau

se m
u

scle strain
 o

r o
th

er h
arm

.
W

A
R

N
IN

G
:

P
acem

aker d
an

g
er − M

ag
n

etic an
d

 electro
m

ag
n

etic field
s in

 th
e vicin

ity o
f cu

rren
t carryin

g
carryin

g
 co

n
d

u
cto

rs an
d

 p
erm

an
en

t m
ag

n
et m

o
to

rs can
 resu

lt resu
lt in

 a serio
u

s h
ealth

 h
azard

 to
p

erso
n

s w
ith

 card
iac p

acem
akers, m

etal im
p

lan
ts, an

d
 h

earin
g

 aid
s. To

 avo
id

 risk, stay w
ay fro

m
th

e area su
rro

u
n

d
in

g
 a p

erm
an

en
t m

ag
n

et m
o

to
r.

W
A

R
N

IN
G

:
B

efo
re p

erfo
rm

in
g

 an
y m

o
to

r m
ain

ten
an

ce p
ro

ced
u

re, b
e su

re th
at th

e eq
u

ip
m

en
t co

n
n

ected
 to

th
e m

o
to

r sh
aft can

n
o

t cau
se sh

aft ro
tatio

n
.  If th

e lo
ad

 can
 cau

se sh
aft ro

tatio
n

, d
isco

n
n

ect th
e

lo
ad

 fro
m

 th
e m

o
to

r sh
aft b

efo
re m

ain
ten

an
ce is p

erfo
rm

ed
. U

n
exp

ected
 m

ech
an

ical ro
tatio

n
 o

f
th

e m
o

to
r p

arts can
 cau

se in
ju

ry o
r m

o
to

r d
am

ag
e.

W
A

R
N

IN
G

:
D

o
 n

o
t u

se n
o

n
 U

L
/C

S
A

 listed
 exp

lo
sio

n
 p

ro
o

f m
o

to
rs in

 th
e p

resen
ce o

f flam
m

ab
le o

r
co

m
b

u
stib

le vap
o

rs o
r d

u
st.  T

h
ese m

o
to

rs are n
o

t d
esig

n
ed

 fo
r atm

o
sp

h
eric co

n
d

itio
n

s th
at

req
u

ire exp
lo

sio
n

 p
ro

o
f o

p
eratio

n
.

W
A

R
N

IN
G

:
M

o
to

rs th
at are to

 b
e u

sed
 in

 flam
m

ab
le an

d
/o

r exp
lo

sive atm
o

sp
h

eres m
u

st d
isp

lay th
e U

L
 lab

el
o

n
 th

e n
am

ep
late alo

n
g

 w
ith

 C
S

A
 listed

 lo
g

o
.  S

p
ecific service co

n
d

itio
n

s fo
r th

ese m
o

to
rs are

d
efin

ed
 in

 N
F

PA
 70 (N

E
C

) A
rticle 500.

W
A

R
N

IN
G

:
G

u
ard

s m
u

st b
e in

stalled
 fo

r ro
tatin

g
 p

arts su
ch

 as co
u

p
lin

g
s, p

u
lleys, extern

al fan
s, an

d
 u

n
u

sed
sh

aft exten
sio

n
s, sh

o
u

ld
 b

e p
erm

an
en

tly g
u

ard
ed

 to
 p

reven
t accid

en
tal co

n
tact b

y p
erso

n
n

el.
A

ccid
en

tal co
n

tact w
ith

 b
o

d
y p

arts o
r clo

th
in

g
 can

 cau
se serio

u
s o

r fatal in
ju

ry.
C

au
tio

n
:

To
 p

reven
t p

rem
atu

re eq
u

ip
m

en
t failu

re o
r d

am
ag

e, o
n

ly q
u

alified
 m

ain
ten

an
ce p

erso
n

n
el sh

o
u

ld
p

erfo
rm

 m
ain

ten
an

ce.
C

au
tio

n
:

D
o

 n
o

t o
ver ten

sio
n

 b
elts.  E

xcess ten
sio

n
 m

ay d
am

ag
e th

e m
o

to
r o

r d
riven

 eq
u

ip
m

en
t.

C
au

tio
n

:
D

o
 n

o
t o

ver−lu
b

ricate m
o

to
r as th

is m
ay cau

se p
rem

atu
re b

earin
g

 failu
re.

C
au

tio
n

:
D

o
 n

o
t lift th

e m
o

to
r an

d
 its d

riven
 lo

ad
 b

y th
e m

o
to

r liftin
g

 h
ard

w
are.  T

h
e m

o
to

r liftin
g

 h
ard

w
are

is ad
eq

u
ate fo

r liftin
g

 o
n

ly th
e m

o
to

r.  D
isco

n
n

ect th
e lo

ad
 (g

ears, p
u

m
p

s, co
m

p
resso

rs, o
r o

th
er

d
riven

 eq
u

ip
m

en
t) fro

m
 th

e m
o

to
r sh

aft b
efo

re liftin
g

 th
e m

o
to

r.
C

au
tio

n
:

If eye b
o

lts are u
sed

 fo
r liftin

g
 a m

o
to

r, b
e su

re th
ey are secu

rely tig
h

ten
ed

.  T
h

e liftin
g

 d
irectio

n
sh

o
u

ld
 n

o
t exceed

 a 20° an
g

le fro
m

 th
e sh

an
k o

f th
e eye b

o
lt o

r liftin
g

 lu
g

.  E
xcessive liftin

g
an

g
les can

 cau
se d

am
ag

e.
C

au
tio

n
:

To
 p

reven
t eq

u
ip

m
en

t d
am

ag
e, b

e su
re th

at th
e electrical service is n

o
t cap

ab
le o

f d
eliverin

g
 m

o
re

th
an

 th
e m

axim
u

m
 m

o
to

r rated
 am

p
s listed

 o
n

 th
e ratin

g
 p

late.
C

au
tio

n
:

If a H
I P

O
T

 test (H
ig

h
 P

o
ten

tial In
su

latio
n

 test) m
u

st b
e p

erfo
rm

ed
, fo

llo
w

 th
e p

recau
tio

n
s an

d
p

ro
ced

u
re in

 N
E

M
A

 M
G

1 an
d

 M
G

2 stan
d

ard
s to

 avo
id

 eq
u

ip
m

en
t d

am
ag

e.
If you have any questions or are uncertain about any statem

ent or procedure, or if you require additional
inform

ation please contact your B
aldor distributor or an A

uthorized B
aldor S

ervice C
enter.

R
eceivin

g
E

ach B
aldor E

lectric M
otor is thoroughly tested at the factory and carefully packaged for shipm

ent.  W
hen

you receive your m
otor, there are several things you should do im

m
ediately.

1.
O

bserve the condition of the shipping container and report any dam
age im

m
ediately to the

com
m

ercial carrier that delivered your m
otor.

2.
V

erify that the part num
ber of the m

otor you received is the sam
e as the part num

ber listed on your
purchase order.

H
an

d
lin

g
T

he m
otor should be lifted using the lifting lugs or eye bolts provided.

C
au

tio
n

:
D

o
 n

o
t lift th

e m
o

to
r an

d
 its d

riven
 lo

ad
 b

y th
e m

o
to

r liftin
g

 h
ard

w
are.  T

h
e m

o
to

r liftin
g

 h
ard

w
are

is ad
eq

u
ate fo

r liftin
g

 o
n

ly th
e m

o
to

r.  D
isco

n
n

ect th
e lo

ad
 (g

ears, p
u

m
p

s, co
m

p
resso

rs, o
r o

th
er

d
riven

 eq
u

ip
m

en
t) fro

m
 th

e m
o

to
r sh

aft b
efo

re liftin
g

 th
e m

o
to

r.
1.

U
se the lugs or eye bolts provided to lift the m

otor.  N
ever attem

pt to lift the m
otor and additional

equipm
ent connected to the m

otor by this m
ethod.  T

he lugs or eye bolts provided are designed to lift
only the m

otor.  N
ever lift the m

otor by the m
otor shaft or the hood of a W

P
II m

otor.
2.

To avoid condensation inside the m
otor, do not unpack until the m

otor has reached room
 tem

perature.
(R

oom
 tem

perature is the tem
perature of the room

 in w
hich it w

ill be installed). 
T

he packing provides insulation from
 tem

perature changes during transportation.
3.

W
hen lifting a W

P
II (W

eather P
roof Type 2) m

otor, do not lift the m
otor by inserting lifting lugs into

holes on top of the cooling hood.  T
hese lugs are to be used for hood rem

oval only.  
A

 spreader bar should be used to lift the m
otor by the cast lifting lugs located on the m

otor fram
e.
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G
eneral Inform

ation 1−
3

M
N

408

4.
If the m

otor m
ust be m

ounted to a plate w
ith the driven equipm

ent such as pum
p, com

pressor etc., 
it m

ay not be possible to lift the m
otor alone.  F

or this case, the assem
bly should be lifted by a sling

around the m
ounting base.  T

he entire assem
bly can be lifted as an assem

bly for installation.
D

o not lift the assem
bly using the m

otor lugs or eye bolts provided. Lugs or eye bolts are designed to
lift m

otor only. If the load is unbalanced (as w
ith couplings or additional attachm

ents) additional slings
or other m

eans m
ust be used to prevent tipping.  In any event, the load m

ust be secure before lifting.
If the load is unbalanced (as w

ith couplings or additional attachm
ents) additional slings or other

m
eans m

ust be used to prevent tipping.  In any event, the load m
ust be secure before lifting.

S
to

rag
e

S
torage requirem

ents for m
otors and generators that w

ill not be placed in service for at least six m
onths

from
 date of shipm

ent.
Im

proper m
otor storage w

ill result in seriously reduced reliability and failure. A
n electric m

otor that does
not experience regular usage w

hile being exposed to norm
ally hum

id atm
ospheric conditions is likely to

develop rust in the bearings or rust particles from
 surrounding surfaces m

ay contam
inate the bearings. 

T
he electrical insulation m

ay absorb an excessive am
ount of m

oisture leading to the m
otor w

inding
failure.
A

 w
ooden crate “shell” should be constructed to secure the m

otor during storage. T
his is sim

ilar to an
export box but the sides &

 top m
ust be secured to the w

ooden base w
ith lag bolts (not nailed as export

boxes are) to allow
 opening and reclosing m

any tim
es w

ithout dam
age to the “shell”.

M
inim

um
 resistance of m

otor w
inding insulation is 5 M

eg ohm
s or the calculated m

inim
um

, w
hich ever is

greater. M
inim

um
 resistance is calculated  as follow

s:    R
m

 = kV
 + 1

w
here: 

(R
m

 is m
inim

um
 resistance to ground in M

eg−
O

hm
s and 

kV
 is rated nam

eplate voltage defined as K
ilo−

V
olts.)

E
xam

ple:F
or a 480V

A
C

 rated m
otor  R

m
 =

1.48 m
eg−

ohm
s (use 5 M

Ω
). 

F
or a 4160V

A
C

 rated m
otor R

m
 =

 5.16 m
eg−

ohm
s.

P
rep

aratio
n

 fo
r S

to
rag

e
1.

S
om

e m
otors have a shipping brace attached to the shaft to prevent dam

age during transportation.
T

he shipping brace, if provided, m
ust be rem

oved and stored for future use. T
he brace m

ust be
reinstalled to hold the shaft firm

ly in place against the bearing before the m
otor is m

oved.
2.

S
tore in a clean, dry, protected w

arehouse w
here control is m

aintained as follow
s:

a.
S

hock or vibration m
ust not exceed 2 m

ils m
axim

um
 at 60 hertz, to prevent the bearings from

brinelling.  If shock or vibration exceeds this lim
it vibration isolation pads m

ust be used.
b.

S
torage tem

peratures of 10°C
 (50°F

) to 49°C
 (120°F

) m
ust be m

aintained.
c.

R
elative hum

idity m
ust not exceed 60%

.
d.

M
otor space heaters (w

hen present) are to be connected and energized w
henever there is a

possibility that the storage am
bient conditions w

ill reach the dew
 point. S

pace heaters are optional.
N

ote: R
em

ove m
otor from

 containers w
hen heaters are energized, reprotect if necessary.

3.
M

easure and record the resistance of the w
inding insulation (dielectric w

ithstand) every 30 days of
storage.
a.

If m
otor insulation resistance decreases below

 the m
inim

um
 resistance, contact your B

aldor
D

istrict office.
b.

P
lace new

 desiccant inside the vapor bag and re−
seal by taping it closed.

c.
If a zipper−

closing type bag is used instead of the heat−
sealed type bag, zip the bag closed

instead of taping it. B
e sure to place new

 desiccant inside bag after each m
onthly inspection.

d.
P

lace the shell over the m
otor and secure w

ith lag bolts.
4.

W
here m

otors are m
ounted to m

achinery, the m
ounting m

ust be such that the drains and breathers
are fully operable and are at the low

est point of the m
otor. V

ertical m
otors m

ust be stored in the
vertical position.   S

torage environm
ent m

ust be m
aintained as stated in step 2.
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1−
4 G

eneral Inform
ation

M
N

408

5.
M

otors w
ith anti−

friction bearings are to be greased at the tim
e of going into extended storage w

ith
periodic service as follow

s:
a.

M
otors m

arked “D
o N

ot Lubricate” on the nam
eplate do not need to be greased before or during

storage.
b.

B
all and roller bearing (anti−

friction) m
otor shafts are to be rotated m

anually every 3 m
onths and

greased every 6 m
onths in accordance w

ith the M
aintenance section of this m

anual.
c.

S
leeve bearing (oil lube) m

otors are drained of oil prior to shipm
ent. 

T
he oil reservoirs m

ust be refilled to the indicated level w
ith the specified lubricant, (see

M
aintenance). T

he shaft should be rotated m
onthly by hand at least 10 to 15 revolutions to

distribute oil to bearing surfaces.
d.

“P
rovisions for oil m

ist lubrication” – T
hese m

otors are packed w
ith grease.  S

torage procedures
are the sam

e as paragraph 5b.
e.

“O
il M

ist Lubricated” – T
hese bearings are protected for tem

porary storage by a corrosion
inhibitor.  If stored for greater than 3 m

onths or outdoor storage is anticipated, connected to the oil
m

ist system
 w

hile in storage.  If this is not possible, add the am
ount of grease indicated under

“S
tandard C

ondition” in S
ection 3, then rotate the shaft 15 tim

es by hand.
6.

A
ll breather drains are to be fully operable w

hile in storage (drain plugs rem
oved). T

he m
otors m

ust
be stored so that the drain is at the low

est point. A
ll breathers and autom

atic “T
” drains m

ust be
operable to allow

 breathing and draining at points other than through the bearings around the shaft. 
V

ertical m
otors should be stored in a safe stable vertical position.

7.
C

oat all external m
achined surfaces w

ith a rust preventing m
aterial. 

A
n acceptable product for this purpose is E

xxon R
ust B

an # 392.
8.

C
arbon brushes should be lifted and held in place in the holders, above the com

m
utator, by the brush

holder fingers. T
he com

m
utator should be w

rapped w
ith a suitable m

aterial such as cardboard paper
as a m

echanical protection against dam
age.

N
o

n
−R

eg
reaseab

le M
o

to
rs

N
on−

regreasable m
otors w

ith “D
o N

ot Lubricate” on the nam
eplate should have the m

otor shaft rotated
15 tim

es to redistribute the grease w
ithin the bearing every 3 m

onths or m
ore often.

A
ll O

th
er M

o
to

r Typ
es

B
efore storage, the follow

ing procedure m
ust be perform

ed.
1.

R
em

ove the grease drain plug, if supplied, (opposite the grease fitting) on the bottom
 of each bracket

prior to lubricating the m
otor.

2.
T

he m
otor w

ith regreasable bearing m
ust be greased as instructed in S

ection 3 of this m
anual.

3.
R

eplace the grease drain plug after greasing.
4.

T
he m

otor shaft m
ust be rotated a m

inim
um

 of 15 tim
es after greasing.

5.
M

otor S
hafts are to be rotated at least 15 revolutions m

anually every 3 m
onths and additional grease

added every nine m
onths (see S

ection 3) to each bearing.
6.

B
earings are to be greased at the tim

e of rem
oval from

 storage.
R

em
o

val F
ro

m
 S

to
rag

e
1.

R
em

ove all packing m
aterial.

2.
M

easure and record the electrical resistance of the w
inding insulation resistance m

eter at the tim
e of

rem
oval from

 storage.  T
he insulation resistance m

ust not be less than 50%
 from

 the initial reading
recorded w

hen the m
otor w

as placed into storage.  A
 decrease in resistance indicates m

oisture in the
w

indings and necessitates electrical or m
echanical drying before the m

otor can be placed into
service. If resistance is low

, contact your B
aldor D

istrict office.
3.

R
egrease the bearings as instructed in S

ection 3 of this m
anual.

4.
R

einstall the original shipping brace if m
otor is to be m

oved.  T
his w

ill hold the shaft firm
ly against the

bearing and prevent dam
age during m

ovem
ent.
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ation 1−
5

M
N

408

E
q

u
ip

m
en

t M
arkin

g
 fo

r IE
C

 C
ertified

 P
ro

d
u

ct
IE

C
 certified products have special m

arkings that identify the protection concept and environm
ent

requirem
ents. A

n exam
ple is show

n in F
igure 3-1.

F
ig

u
re 3-1  IE

C
 C

ertified
 P

ro
d

u
ct M

arkin
g

s 

E
xnA

 M
O

T
O

R

M
F

G
. B

Y
 B

A
LD

O
R

 E
LE

C
T

R
IC

  F
O

R
T

 S
M

IT
H

, A
R

 72901    U
S

A

E
xnA

 IIC
       G

c T
am

b        °C
 to    °C

II 3 G
     IP

______
S

ira__________________
IE

C
E

x__________________

Ex Protection C
oncept (ExnA)

G
as G

roup (IIC
)

Tem
perature C

lass

ATEX Specific 
M

arking of
Explosion Protection

ATEX Equipm
ent G

roup and C
ategory (II3)

Type of Atm
osphere: G

-G
as, D

-D
ust (G

)

Am
bient R

ange

European C
onform

ity M
ark

Place of M
anufacture

S
p

ecific C
o

n
d

itio
n

s o
f U

se:
If the m

otor certificate num
ber is follow

ed by the sym
bol “X

”, this indicates that the m
otor has specific

conditions of use w
hich are indicated on the certificate. It is necessary to review

 the product certification
certificate in conjunction w

ith this instruction m
anual.

O
p

eratio
n

 O
n

 F
req

u
en

cy C
o

n
verters:

If the m
otor is evaluated for operation w

ith an adjustable speed drive, the type of converter (for exam
ple

P
W

M
 for P

ulse W
idth M

odulated) and safe speed ranges (for exam
ple 0−

120H
z) w

ill be specified in the
certification docum

ents or on m
otor nam

eplates. It is necessary to consult the adjustable speed drive
m

anual for proper set up.
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S
ectio

n
 2

In
stallatio

n
 &

 O
p

eratio
n

Installation &
 O

peration 2−
1

M
N

408

O
verview

Installation should conform
 to the N

ational E
lectrical C

ode as w
ell as local codes and practices. W

hen
other devices are coupled to the m

otor shaft, be sure to install protective devices to prevent future
accidents. S

om
e protective devices include, coupling, belt guard, chain guard, shaft covers etc. T

hese
protect against accidental contact w

ith m
oving parts. M

achinery that is accessible to personnel should
provide further protection in the form

 of guard rails, screening, w
arning signs etc.

L
o

catio
n

It is im
portant that m

otors be installed in locations that are com
patible w

ith m
otor enclosure and am

bient
conditions. Im

proper selection of the m
otor enclosure and am

bient conditions can lead to reduced
operating life of the m

otor.
P

roper ventilation for the m
otor m

ust be provided. O
bstructed airflow

 can lead to reduction of m
otor life.

1. 
O

p
en

 D
rip

−P
ro

o
f/W

P
I m

otors are intended for use indoors w
here atm

osphere is relatively clean, dry,
w

ell ventilated and non−
corrosive.

2. 
To

tally E
n

clo
sed

 an
d

 W
P

II m
otors m

ay be installed w
here dirt, m

oisture or dust are present and in
outdoor locations.

S
evere D

u
ty, IE

E
E

 841 and W
ashdow

n D
uty enclosed m

otors are designed for installations w
ith high

corrosion or excessive m
oisture conditions. T

hese m
otors should not be placed into an environm

ent
w

here there is the presence of flam
m

able or com
bustible vapors, dust or any com

bustible m
aterial, unless

specifically designed for this type of service.
H

azard
o

u
s L

o
catio

n
s are those w

here there is a risk of ignition or explosion due to the presence of
com

bustible gases, vapors, dust, fibers, or flyings.   F
acilities requiring special equipm

ent for hazardous
locations are typically classified in accordance w

ith local requirem
ents.  In the U

S
 m

arket, guidance is
provided by the N

ational E
lectric C

ode.
M

o
u

n
tin

g
L

o
catio

n
T

he m
otor should be installed in a location com

patible w
ith the m

otor enclosure and specific am
bient. To

allow
 adequate air flow

, the follow
ing clearances m

ust be m
aintained betw

een the m
otor and any

obstruction:
Tab

le 2−1  E
n

clo
su

re C
learan

ce
T

E
F

C
 / T

E
N

V
 ( IC

0141 ) E
n

clo
su

res
F

an C
over A

ir Intake
180 −

 210T
 F

ram
e  1″

〈 25m
m

)
F

an C
over A

ir Intake
250 −

 449T
 F

ram
e 4″

〈 100m
m

)
IE

C
 112 −

 132  1″
〈 25m

m
)

IE
C

 160 −
 280  4″

〈 100m
m

)
E

xhaust
E

nvelope equal to the P
 D

im
ension on the m

otor
dim

ension sheet
O

P
E

N
/P

ro
tected

 E
n

clo
su

res
B

racket Intake
S

am
e as T

E
F

C
F

ram
e E

xhaust
E

xhaust out the sides envelope
A

 m
inim

um
 of the P

 dim
ension plus 2″ (50m

m
)

E
xhaust out the end sam

e as intake.

T
he m

otor m
ust be securely installed to a rigid foundation or m

ounting surface to m
inim

ize vibration and
m

aintain alignm
ent betw

een the m
otor and shaft load. F

ailure to provide a proper m
ounting surface m

ay
cause vibration, m

isalignm
ent and bearing dam

age.
F

oundation caps and sole plates are designed to act as spacers for the equipm
ent they support. If these

devices are used, be sure that they are evenly supported by the foundation or m
ounting surface.

W
hen installation is com

plete and accurate alignm
ent of the m

otor and load is accom
plished, the base

should be grouted to the foundation to m
aintain this alignm

ent.
T

he standard m
otor base is designed for horizontal or vertical m

ounting. A
djustable or sliding rails are

designed for horizontal m
ounting only. C

onsult your B
aldor distributor or authorized B

aldor S
ervice C

enter
for further inform

ation.
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M
N

408

F
ram

e M
o

u
n

tin
g

 H
o

les
S

om
e m

otors have standardized fram
es containing 6 or 8 m

ounting holes. 6 hole fram
es are not suitable

for field reversal of m
ounting from

 F
−

1 to F
−

2, etc. F
igure 2-2 indicates the proper m

ounting holes to use.
F

ig
u

re 2-2  6 &
 8 H

o
le M

o
to

r F
ram

e M
o

u
n

tin
g

 
Top View

Allow
s F-1 to F-2 C

onversion on 8 hole
fram

es.
N

ot present on 6 hole fram
es.

N
ot used on 8 hole fram

es.

Shaft

Alw
ays use these holes, closer to the

shaft 112S, 132S, 160M
, 180M

,
200M

, 225S, 250S, 280S, (IEC
)

For short fram
e designations 182, 213, 

254, 284, 324, 364, 404, 444 (N
EM

A)

For long fram
e designations 184, 215,  

256, 286, 326, 365, 405, 445 (N
EM

A)
(IEC

) 112M
, 132M

, 160L, 200L, 225M
,

250M
, 280M

C
au

tio
n

:
D

o
 n

o
t lift th

e m
o

to
r an

d
 its d

riven
 lo

ad
 b

y th
e m

o
to

r liftin
g

 h
ard

w
are.  T

h
e m

o
to

r liftin
g

 h
ard

w
are

is ad
eq

u
ate fo

r liftin
g

 o
n

ly th
e m

o
to

r.  D
isco

n
n

ect th
e lo

ad
 (g

ears, p
u

m
p

s, co
m

p
resso

rs, o
r o

th
er

d
riven

 eq
u

ip
m

en
t) fro

m
 th

e m
o

to
r sh

aft b
efo

re liftin
g

 th
e m

o
to

r.
In the case of assem

blies on a com
m

on base, any lifting m
eans provided on the m

otor should not be
used to lift the assem

bly and base but, rather, the assem
bly should be lifted by a sling around the base or

by other lifting m
eans provided on the base. A

ssure lifting in the direction intended in the design of the
lifting m

eans. Likew
ise, precautions should be taken to prevent hazardous overloads due to deceleration,

acceleration or shock forces.
A

lig
n

m
en

t
A

ccurate alignm
ent of the m

otor w
ith the driven equipm

ent is extrem
ely im

portant.   T
he pulley, sprocket,

or gear used in the drive should be located on the shaft as close to the shaft shoulder as possible.  It is
recom

m
ended to heat the pulley, sprocket, or gear before installing on the m

otor shaft.   F
orcibly driving a

unit on the m
otor shaft w

ill dam
age the bearings.

1.
D

irect C
o

u
p

lin
g

F
or direct drive, use flexible couplings if possible. C

onsult the drive or equipm
ent m

anufacturer for
m

ore inform
ation. M

echanical vibration and roughness during operation m
ay indicate poor alignm

ent.
U

se dial indicators to check alignm
ent. T

he space betw
een coupling hubs should be m

aintained as
recom

m
ended by the coupling m

anufacturer.
2.

E
n

d
-P

lay A
d

ju
stm

en
t

T
he axial position of the m

otor fram
e w

ith respect to its load is also extrem
ely im

portant. T
he standard

m
otor bearings are not designed for excessive external axial thrust loads. Im

proper adjustm
ent w

ill
cause failure.

3.
P

u
lley R

atio
T

he best practice is to not exceed an 8:1 pulley ratio.
C

au
tio

n
:

D
o

 n
o

t o
ver ten

sio
n

 b
elts.  E

xcess ten
sio

n
 m

ay d
am

ag
e th

e m
o

to
r o

r d
riven

 eq
u

ip
m

en
t.

4.
B

elt D
rive

A
lign sheaves carefully to m

inim
ize belt w

ear and axial bearing loads (see E
nd-P

lay A
djustm

ent). B
elt

tension should be sufficient to prevent belt slippage at rated speed and load. H
ow

ever, belt slippage
m

ay occur during starting.
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N

408

D
o

w
elin

g
 &

 B
o

ltin
g

A
fter proper alignm

ent is verified, dow
el pins should be inserted through the m

otor feet into the
foundation. T

his w
ill m

aintain the correct m
otor position should m

otor rem
oval be required.

(B
aldor

�R
eliance m

otors are designed for dow
eling.)

1.
D

rill dow
el holes in diagonally opposite m

otor feet in the locations provided.
2.

D
rill corresponding holes in the foundation.

3.
R

eam
 all holes.

4.
Install proper fitting dow

els.
5.

M
ounting bolts m

ust be carefully tightened to prevent changes in alignm
ent. 

U
se a flat w

asher and lock w
asher under each nut or bolt head to hold the m

otor feet secure. 
F

langed nuts or bolts m
ay be used as an alternative to w

ashers.
W

A
R

N
IN

G
:

G
u

ard
s m

u
st b

e in
stalled

 fo
r ro

tatin
g

 p
arts su

ch
 as co

u
p

lin
g

s, p
u

lleys, extern
al fan

s, an
d

 u
n

u
sed

sh
aft exten

sio
n

s, sh
o

u
ld

 b
e p

erm
an

en
tly g

u
ard

ed
 to

 p
reven

t accid
en

tal co
n

tact b
y p

erso
n

n
el.

A
ccid

en
tal co

n
tact w

ith
 b

o
d

y p
arts o

r clo
th

in
g

 can
 cau

se serio
u

s o
r fatal in

ju
ry.

G
u

ard
in

g
G

uards m
ust be installed for rotating parts such as couplings, pulleys, external fans, and unused shaft

extensions. T
his is particularly im

portant w
here the parts have surface irregularities such as keys, key

w
ays or set screw

s.   S
om

e satisfactory m
ethods of guarding are:

1. 
C

overing the m
achine and associated rotating parts w

ith structural or decorative parts of the driven
equipm

ent.
2. 

P
roviding covers for the rotating parts. C

overs should be sufficiently rigid to m
aintain adequate

guarding during norm
al service.

P
o

w
er C

o
n

n
ectio

n
M

otor and control w
iring, overload protection, disconnects, accessories and grounding should

conform
 to the N

ational E
lectrical C

ode and local codes and practices.
F

or E
xnA

 hazardous location m
otors, it is a specific condition of use that all term

inations in a conduit box
be fully insulated.  F

lying leads m
ust be insulated w

ith tw
o full w

raps of electrical grade insulating tape or
heat shrink tubing.

G
ro

u
n

d
in

g
In the U

S
A

 consult the N
ational E

lectrical C
ode, A

rticle 430 for inform
ation on grounding of m

otors and
generators, and A

rticle 250 for general inform
ation on grounding. In m

aking the ground connection, the
installer should m

ake certain that there is a solid and perm
anent m

etallic connection betw
een the ground

point, the m
otor or generator term

inal housing, and the m
otor or generator fram

e. In non−
U

S
A

 locations
consult the appropriate national or local code applicable.

M
otors w

ith resilient cushion rings usually m
ust be provided w

ith a bonding conductor across the resilient
m

em
ber. S

om
e m

otors are supplied w
ith the bonding conductor on the concealed side of the cushion ring

to protect the bond from
 dam

age. M
otors w

ith bonded cushion rings should usually be grounded at the
tim

e of installation in accordance w
ith the above recom

m
endations for m

aking ground connections. W
hen

m
otors w

ith bonded cushion rings are used in m
ultim

otor installations em
ploying group fusing or group

protection, the bonding of the cushion ring should be checked to determ
ine that it is adequate for the

rating of the branch circuit over current protective device being used.
T

here are applications w
here grounding the exterior parts of a m

otor or generator m
ay result in greater

hazard by increasing the possibility of a person in the area sim
ultaneously contacting ground and som

e
other nearby live electrical parts of other ungrounded electrical equipm

ent. In portable equipm
ent it is

difficult to be sure that a positive ground connection is m
aintained as the equipm

ent is m
oved, and

providing a grounding conductor m
ay lead to a false sense of security.

S
elect a m

otor starter and over current protection suitable for this m
otor and its application. C

onsult m
otor

starter application data as w
ell as the N

ational E
lectric C

ode and/or other applicable local codes.
F

or m
otors installed in com

pliance w
ith IE

C
 requirem

ents, the follow
ing m

inim
um

 cross sectional area of
the protective conductors should be used:

C
rosssectional area of phase 

conductors, S
M

inim
um

 crosssectional area of the corresponding 
protective conductor, S

p
m

m
2

m
m

2

S< 16
S

16 < S
 
�
 3
5

16
S>35

0,5 S
E

quipotential bonding connection shall m
ade using a conductor w

ith a cross-sectional area of 
at least 4 m

m
2.
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M
N
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C
o

n
d

u
it B

o
x  F

or ease of m
aking connections, an oversize conduit box is provided. M

ost conduit boxes can be
rotated 360° in 90° increm

ents. A
uxiliary conduit boxes are provided on som

e m
otors for accessories

such as space heaters, R
T

D
’s etc.

A
C

 P
o

w
er

M
otors w

ith flying lead construction m
ust be properly term

inated and insulated.
C

onnect the m
otor leads as show

n on the connection diagram
 located on the nam

e plate or inside the
cover on the conduit box. B

e sure the follow
ing guidelines are m

et:
1.

A
C

 pow
er is w

ithin ±10%
 of rated voltage w

ith rated frequency. (S
ee m

otor nam
e plate for ratings). 

O
R

2.
A

C
 pow

er is w
ithin ±5%

 of rated frequency w
ith rated voltage. 

O
R

3.
A

 com
bined variation in voltage and frequency of ±10%

 (sum
 of absolute values) of rated values,

provided the frequency variation does not exceed ±5%
 of rated frequency.

P
erform

ance w
ithin these voltage and frequency variations are show

n in F
igure 2-4.

F
ig

u
re 2-3 A

ccesso
ry C

o
n

n
ectio

n
s 

O
ne heater is installed in each end of m

otor. 
Leads for each heater are labeled H

1 &
 H

2. 
(Like num

bers should be tied together).

T
hree therm

istors are installed in w
indings and tied in series.

Leads are labeled T
D

1 &
 T

D
2.

W
inding R

T
D

s are installed in w
indings (2) per phase. 

E
ach set of leads is labeled 1TD

1, 1TD
2, 1TD

3, 2TD
1, 2TD

2, 2TD
3 etc.

* O
ne bearing R

T
D

 is installed in D
rive endplate (P

U
E

P
), leads 

are labeled R
T

D
D

E
. 

* O
ne bearing R

T
D

 is installed in O
pposite D

rive endplate (F
R

E
P

), leads 
are labeled R

T
D

O
D

E
.

* N
ote R

T
D

 m
ay have 2−

R
ed/1−

W
hite leads; or 2−

W
hite/1−

R
ed Lead.

TD
1

TD
2

R
o

tatio
n

A
ll three phase m

otors are reversible. To reverse the direction of rotation, disconnect and lock out pow
er

and interchange any tw
o of the three line leads for three phase m

otors. F
or single phase m

otors, check
the connection diagram

 to determ
ine if the m

otor is reversible and follow
 the connection instructions for

lead num
bers to be interchanged. N

ot all single phase m
otors are reversible.

A
djustable F

requency P
ow

er Inverters used to supply adjustable frequency pow
er to induction m

otors
produce w

ave form
s w

ith low
er order harm

onics w
ith voltage spikes superim

posed. Turn−
to−

turn,
phase−

to−
phase, and ground insulation of stator w

indings are subject to the resulting dielectric stresses.
S

uitable precautions should be taken in the design of these drive system
s to m

inim
ize the m

agnitude of
these voltage spikes. C

onsult the drive instructions for m
axim

um
 acceptable m

otor lead lengths, and
proper grounding.



For Baldor Sales and Support, Please Contact: Walker EMD • http://www.walkeremd.com • Toll-Free: (800) 876-4444 • Phone: (203) 426-7700 • Fax: (203) 426-7800

Page 27 of 44                                

                                                                  Product Information Packet: VHECP4310T - 60HP,3550RPM,3PH,60HZ,364HP,1452M,TEFC,F

Installation &
 O

peration 2−
5

M
N

408

N
ote:

M
ain pow

er leads for C
E

 M
arked M

otors m
ay be m

arked U
,V,W

 – for standard configurations, 
please consult connection diagram

s.

C
o

n
n

ectio
n

 D
iag

ram
s
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M
N
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C
o

n
n

ectio
n

 D
iag

ram
s  C

ontinued
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7

M
N

408

F
ig

u
re 2-4 Typ

ical M
o

to
r P

erfo
rm

an
ce V

S
 Vo

ltag
e V

ariatio
n

s
+

20

+
15

+
10+

50

−
5

−
10

−
15

−
20

−
15

−
10

−
5

0
+

5
+

10
+

15

Vo
ltag

e V
ariatio

n
s (%

)

Changes in Motor Performance (%)
F

ull -Load
C

urrent

F
ull -Load
C

urrent
P

ow
er

F
actor

P
ow

er
F

actor

E
fficiency

E
fficiency

M
axim

um
Torque

M
axim

um
Torque

In
itial L

u
b

ricatio
n

  B
aldor

�R
eliance m

otors are shipped from
 the factory w

ith the bearings properly packed w
ith grease

and ready to operate. W
here the unit has been subjected to extended storage (6 m

onths or m
ore) the

bearings should be relubricated (regreasable type) prior to starting. W
hen m

otors are equipped for oil m
ist

lubrication refer to the instruction m
anual for installation, operation, and m

aintenance of oil m
ist lubrication

system
s.

F
irst Tim

e S
tart U

p
B

e sure that all pow
er to m

otor and accessories is off. B
e sure the m

otor shaft is disconnected from
the load and w

ill not cause m
echanical rotation of the m

otor shaft.
1.

M
ake sure that the m

echanical installation is secure. A
ll bolts and nuts are tightened etc.

2.
If m

otor has been in storage or idle for som
e tim

e, check w
inding insulation integrity.

3.
Inspect all electrical connections for proper term

ination, clearance, m
echanical strength and electrical

continuity.
4.

B
e sure all shipping m

aterials and braces (if used) are rem
oved from

 m
otor shaft.

5.
M

anually rotate the m
otor shaft to ensure that it rotates freely.

6.
R

eplace all panels and covers that w
ere rem

oved during installation.
7.

M
om

entarily apply pow
er and check the direction of rotation of the m

otor shaft.
8.

If m
otor rotation is w

rong, be sure pow
er is off and change the m

otor lead connections. 
V

erify rotation direction before you continue.
9.

S
tart the m

otor and ensure operation is sm
ooth w

ithout excessive vibration or noise. 
If so, run the m

otor for 1 hour w
ith no load connected.

10.
A

fter 1 hour of operation, disconnect pow
er and connect the load to the m

otor shaft. 
V

erify all coupling guards and protective devices are installed. E
nsure m

otor is properly ventilated.
11.

If m
otor is totally enclosed fan−

cooled or non−
ventilated it is recom

m
ended that condensation drain

plugs, if present, be rem
oved. T

hese are located in the low
er portion of the end−

shields. 
Totally enclosed fan−

cooled “X
T

” m
otors are norm

ally equipped w
ith autom

atic drains w
hich m

ay be
left in place as received.
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C
o

u
p

led
 S

tart U
p

  T
his procedure assum

es a coupled start up. A
lso, that the first tim

e start up procedure w
as successful.

1.
C

heck the coupling and ensure that all guards and protective devices are installed.
2.

C
heck that the coupling is properly aligned and not binding.

3.
T

he first coupled start up should be w
ith no load. A

pply pow
er and verify that the load is not

transm
itting excessive vibration back to the m

otor though the coupling or the foundation. V
ibration

should be at an acceptable level.
4.

R
un for approxim

ately 1 hour w
ith the driven equipm

ent in an unloaded condition.
T

he equipm
ent can now

 be loaded and operated w
ithin specified lim

its. D
o not exceed the nam

e plate
ratings for am

peres for steady continuous loads.
Jo

g
g

in
g

 an
d

 R
ep

eated
 S

tarts  R
epeated starts and/or jogs of induction m

otors generally reduce the life of the m
otor

w
inding insulation. A

 m
uch greater am

ount of heat is produced by each acceleration or jog than by the
sam

e m
otor under full load. If it is necessary to repeatedly start or jog the m

otor, it is advisable to check
the application w

ith your local B
aldor distributor or B

aldor S
ervice C

enter.
H

eatin
g

 - D
uty rating and m

axim
um

 am
bient tem

perature are stated on the m
otor nam

e plate. 
D

o not exceed these values. If there is any question regarding safe operation, contact your local B
aldor

distributor or B
aldor S

ervice C
enter.

H
azard

o
u

s L
o

catio
n

s
H

azardous locations are those w
here there is a risk of ignition or explosion due to the presence of

com
bustible gases, vapors, dust, fibers or flyings.

S
electio

n
F

acilities requiring special equipm
ent for hazardous locations are typically classified in accordance w

ith
local requirem

ents.   In the U
S

 m
arket, guidance is provided by the N

ational E
lectric C

ode.  In
international hazardous location areas, guidance for gas / vapor / m

ist classification is given in
IE

C
60079−

14, or for dust in IE
C

61241−
14.   T

his classification process lets the installer know
 w

hat
equipm

ent is suitable for installation in that environm
ent, and identifies w

hat the m
axim

um
 safe

tem
perature or tem

perature class is required.  It is the custom
er or users responsibility to determ

ine the
area classification and select proper equipm

ent.
A

reas are classified w
ith respect to risk and exposure to the hazard.   In the U

S
 m

arket, areas are
typically classified as follow

s C
lass, D

ivision, G
roup and Tem

perature C
lass.   In som

e new
er installations

in the U
S

 and in m
ost international m

arkets, areas are classified in Z
ones.

P
ro

tectio
n

 C
o

n
cep

ts
C

lass I D
ivisio

n
 1 / Z

o
n

e 1 [E
q

u
ip

m
en

t G
ro

u
p

 I (m
in

in
g

) o
r II (su

rface), E
q

u
ip

m
en

t P
ro

tectio
n

 L
evel

(E
P

L
) G

b
, M

b
 ]

B
aldor offers a range of m

otors suitable for installation in a D
ivision 1 or Z

one 1 environm
ent.   T

hese
m

otors are know
n as explosion proof or flam

eproof.  (Insert flam
eproof m

otor cut aw
ay draw

ing)
M

otors that are explosion proof or flam
eproof use specially m

achined flam
eproof joints betw

een the end
bell or bracket and the fram

e, as w
ell as along the rotating shaft and at connection box covers and

entries.  T
he fit of these flam

eproof joints are designed to contain the com
bustion or quench the flam

e of
an explosive gas atm

osphere prior to it exiting the m
otor.   T

hese flam
eproof joints have lengths and

w
idths selected and tested based on the gas group present in the atm

osphere.   B
aldor

�R
eliance m

otors
are typically designed to m

eet C
lass I (D

ivision 1) G
roup  C

 and D
 (explosion proof) or E

x d IIB
(flam

eproof).
A

n application note regarding equipm
ent applied in accordance w

ith the U
S

 N
ational E

lectric C
ode (N

F
P

A
70−

2008) −
 according to A

rticle 500.8(C
) M

arking, sub clause (2) in the fine print note, it is noted that
E

quipm
ent not m

arked to indicate a division is suitable for both D
ivision 1 and D

ivision 2 locations.  T
hese

m
otors are not gas tight.   To the contrary, this protection concept assum

es that due to the norm
al heating

and cooling cycle of m
otor operation that any gas present w

ill be draw
n into the m

otor.   S
ince flam

eproof
or explosion proof m

otors are designed to contain the com
bustion and extinguish any flam

e transm
ission,

for this protection concept, only external surface tem
peratures are of concern.   T

herm
al lim

iting devices
such as therm

ostats, therm
istors or R

T
D

s m
ay be provided on these m

otors to lim
it the external surface

tem
perature during overload conditions.
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If therm
ostats are provided as a condition of certification, it is the installer’s responsibility to m

ake sure
that these devices are properly connected to a suitable sw

itching device.   T
he A

T
E

X
 directive requires

that m
otor shutdow

n on therm
al trip be accom

plished w
ithout an interm

ediate softw
are com

m
and.

F
lam

eproof m
otors, internationally referred to as E

x d use a protection concept sim
ilar to that used in

C
lass I D

ivision 1 m
otors, w

ith m
inor differences in the flam

eproof joints and cable entry designs.
F

lam
eproof and explosion proof m

otors are both type tested.   R
epresentative m

otors are connected to a
reference gas and ignited in laboratory conditions to verify that the flam

e is not transm
itted outside the

m
otor enclosure and to determ

ine the m
axim

um
 internal pressure encountered.

E
xplosion proof and F

lam
e proof m

otors shipped w
ithout a conduit box require use of a certified box of

suitable dim
ensions and that is appropriate for the classification.

C
lass I D

ivisio
n

 2 / Z
o

n
e 2 E

x n
A

, [E
q

u
ip

m
en

t P
ro

tectio
n

 L
evel (E

P
L

) G
c ]

T
his protection concept relies on having no sources of ignition present such as arcing parts or hot

surfaces.  F
or this protection concept, internal tem

peratures as w
ell as external tem

peratures are
considered.   In m

any cases, the internal tem
peratures are higher than the external tem

peratures and
therefore becom

e the lim
iting factor in determ

ination of tem
perature code designation.   In these

applications, it is very im
portant to use a m

otor that has been evaluated therm
ally for use w

ith an inverter
or converter, if variable speed operation is desired.   T

herm
ostats used for C

lass I D
ivision 2 and E

x nA
m

otors are used to protect the m
otor only.  F

or m
otors using flying lead construction, it is im

portant to use
connection lugs and insulate w

ith heat shrink tubing or a double w
rap of insulation grade electrical tape to

avoid the risk of spark or ignition.
C

lass II D
ivisio

n
 1 / Z

o
n

e 21 [E
q

u
ip

m
en

t G
ro

u
p

 III, E
q

u
ip

m
en

t P
ro

tectio
n

 L
evel (E

P
L

) D
b

 ]
T

his area classification is one w
here the risk of ignitable concentrations of dust is present at all or som

e of
the tim

e.   T
he protection concepts used for C

lass II D
ivision 1 is sim

ilar to flam
epath, except w

ith
additional dust exclusion paths designed for the rotating shaft.   In the international designations, this
concept is referred to as dust ignition proof  or E

x tD
.    E

xternal surface tem
perature rem

ains the lim
iting

factor.  T
herm

al lim
iting devices such as therm

ostats, therm
istors or R

T
D

s m
ay be provided on these

m
otors to lim

it the external surface tem
perature during overload conditions.    If therm

ostats are provided
as a condition of certification, it is the installer’s responsibility to m

ake sure that these devices are
properly connected to a suitable sw

itching device.
N

ote:
In the N

orth A
m

erican area classification system
, C

lass III exists for fibers and flyings.   
In the IE

C
 designation, both dusts and flyings are absorbed into G

roup III.
C

lass II D
ivisio

n
 2 / Z

o
n

e 22 [E
q

u
ip

m
en

t G
ro

u
p

 III, E
q

u
ip

m
en

t P
ro

tectio
n

 L
evel (E

P
L

) D
c ]

T
his area classification is one w

here the risk of exposure to ignitable concentrations of dust are not likely
to occur under norm

al operating conditions and relies heavily on the housekeeping practices w
ithin the

installation.
S

in
e W

ave P
o

w
er O

p
eratio

n
 fo

r D
ivisio

n
 1 o

r 2 an
d

 Z
o

n
e 1 o

r 2 an
d

 Z
o

n
e 21 o

r 22 H
azard

o
u

s
L

o
catio

n
.

T
hese m

otors are designed to operate at or below
 the m

axim
um

 surface tem
perature (or T

−
C

ode) stated
on the nam

eplate.   F
ailure to operate the m

otor properly can cause this m
axim

um
 surface tem

perature to
be exceeded.   If applied in a D

ivision 1 or 2 / Z
one 1 or 2 and Z

one 21 or 22 environm
ent, this excessive

tem
perature m

ay cause ignition of hazardous m
aterials.   O

perating the m
otor at any of the follow

ing
conditions can cause the m

arked surface tem
perature to be exceeded.

1.
M

otor load exceeding service factor nam
eplate value

2.
A

m
bient tem

peratures above nam
eplate value

3.
V

oltages above or below
 nam

eplate value
4.

U
nbalanced voltages

5.
Loss of proper ventilation

6.
A

ltitude above 3300 feet / 1000 m
eters

7.
S

evere duty cycles of repeated starts
8.

M
otor stall

9.
M

otor reversing
10.

S
ingle phase operation of polyphase equipm

ent
11.

V
ariable frequency operation

V
ariab

le F
req

u
en

cy P
o

w
er O

p
eratio

n
 fo

r D
ivisio

n
 1 o

r 2 an
d

 Z
o

n
e 1 o

r 2 an
d

 Z
o

n
e 21 o

r 22
H

azard
o

u
s L

o
catio

n
   (m

otors w
ith m

axim
um

 surface tem
perature listed on the nam

eplate).
O

nly m
otors w

ith nam
eplates m

arked for use on inverter (variable frequency) pow
er, and labeled for

specific hazardous areas m
ay be used in those hazardous areas on inverter pow

er.   T
he m

otor is
designed to operate at or below

 the m
axim

um
 surface tem

perature (or T
−

C
ode) stated on the nam

eplate.
F

ailure to operate the m
otor properly can cause this m

axim
um

 surface tem
perature to be exceeded.
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If applied in a D
ivision 1 or 2 / Z

one 1 or 2 and Z
one 21 or 22 environm

ent, this excessive tem
perature

m
ay cause ignition of hazardous m

aterials.   O
perating the m

otor at any of the follow
ing conditions can

cause the m
arked surface tem

perature to be exceeded.
1.

M
otor load exceeding service factor nam

eplate value
2.

A
m

bient tem
perature above nam

eplate value
3.

V
oltage (at each operating frequency) above or below

 rated nam
eplate value

4.
U

nbalanced voltages
5.

Loss of proper ventilation
6.

O
peration outside of the nam

eplate speed / frequency range
7.

A
ltitudes above 3300 feet / 1000 m

eters
8.

S
ingle phase operation of polyphase equipm

ent
9.

U
nstable current w

ave form
s

10.
Low

er than nam
e plate m

inim
um

 carrier frequency
T

h
erm

al L
im

itin
g

    
T

herm
al lim

iting devices are tem
perature sensing control com

ponents installed inside the m
otor to lim

it
the internal tem

perature of the m
otor fram

e by interrupting the circuit of the holding coil of the m
agnetic

sw
itch or contactor.   T

hey are required for m
ost D

ivision 1 and Z
one 1 applications.   F

or D
ivision 2 or

Z
one 2 applications, m

otors should be selected that preclude running tem
peratures from

 exceeding the
ignition tem

peratures for the designated hazardous m
aterial.   In D

ivision 2 or Z
one 2 classified locations,

therm
al lim

iting devices should only be used for w
inding protection and not considered for lim

iting all
internal m

otor tem
peratures to specific ignition tem

peratures.
E

q
u

ip
o

ten
tial B

o
n

d
in

g
 an

d
 S

h
aft C

u
rren

t R
ed

u
ctio

n
Larger m

otors (ie W
P

 construction) m
ay require proper bonding betw

een m
otor enclosures and covers to

avoid the risk of stray currents during start up. F
astening m

ethods and bonding straps m
ust not be m

odified.
B

earing currents can exist in som
e m

otors for both line−
fed and inverter−

fed applications. Larger line−
fed

m
otors m

ay require at least one insulated bearing  to prevent a flow
 of current through the bearings. D

o not
defeat such insulation w

hether the m
otor is line−

fed or inverter−
fed applications. Inverter−

fed m
otors m

ay
require additional bearing insulation or even a shaft brush. D

o not defeat such features.  W
hen the m

otor and
the coupled load are not on a com

m
on conductive baseplate, it m

ay also be necessary to electrically bond
together the stationary parts of the m

otor and the coupled equipm
ent.

R
ep

air o
f M

o
to

rs u
sed

 in
 H

azard
o

u
s L

o
catio

n
s

R
epair of hazardous certified m

otors requires additional inform
ation, skill, and care. It is the custom

er’s
responsibility to select service shops w

ith proper qualifications to repair hazardous location m
otors.

C
ontact the m

anufacture for additional repair details. U
se only original m

anufacturer’s parts. 
R

ep
air o

f E
xp

lo
sio

n
 P

ro
o

f o
r F

lam
e P

ro
o

f M
o

to
rs C

lass I D
ivisio

n
 1 an

d
 Z

o
n

e 1
In the N

orth A
m

erican m
arket, recertification program

s are offered by U
nderw

riters Laboratories and
C

anadian S
tandards A

ssociation w
hich allow

 authorized service shops to m
ark the rebuilt m

otors as
certified. In the international m

arkets using IE
C

 based requirem
ents, repair should be undertaken only

after consulting IE
C

60079−
19 E

xplosive A
tm

ospheres−
P

art 19 E
quipm

ent repair, overhaul and
reclam

ation. If use of a certified repair facility is desired, consult the IE
C

E
X

 R
epair S

chem
e at

http://w
w
w
.iecex.com

/service_facilities.htm
E

xplosion proof and flam
eproof m

otors achieve their safety based on the m
echanical construction −

flam
eproof joints and bearing clearance, and the electrical design including any therm

al lim
iting devices. If

it is necessary to repair a flam
eproof or explosion proof m

otor, it is critical that the m
echanical flam

eproof
joints be m

aintained. C
onsult B

aldor E
lectric C

om
pany for flam

eproof joint construction details. U
se only

B
aldor

�R
eliance supplied parts. B

aldor does not recom
m

end reclam
ation of parts. S

ince this protection
m

ethod also relies on tem
perature being m

aintained, m
ake sure that any rew

inding uses the original
electrical designs, including any therm

al protection that m
ay be present.

R
ep

air o
f D

u
st Ig

n
itio

n
 P

ro
o

f M
o

to
rs − C

lass II D
ivisio

n
 1 an

d
 2, Z

o
n

e 21 an
d

 22. 
F

or D
ust Ignition P

roof, proper sealing is required. D
o not m

odify the m
otor construction to add any

additional opening, and ensure that proper sealing is m
aintained in the connection box and at the shaft

seal. S
ince this protection m

ethod also relies on tem
perature being m

aintained, m
ake sure that any

rew
inding uses the original electrical designs, including any therm

al protection that m
ay be present

R
ep

air o
f C

lass I D
ivisio

n
 2 an

d
 Z

o
n

e 2 m
o

to
rs

F
or D

ivision 2 and Z
one 2, the internal and external tem

peratures are of concern. S
ince this protection

m
ethod also relies on tem

perature being m
aintained, m

ake sure that any rew
inding uses the original

electrical designs, including any therm
al protection that m

ay be present. U
se only B

aldor replacem
ent

therm
ostats, if provided.
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S
ectio

n
 3

M
ain

ten
an

ce &
 Tro

u
b

lesh
o

o
tin

g

M
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M
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W
A

R
N

IN
G

:
U

L
 an

d
 E

X
 L

isted
 m

o
to

rs m
u

st o
n

ly b
e serviced

 b
y U

L
 o

r E
X

 A
p

p
ro

ved
 A

u
th

o
rized

 B
ald

o
r S

ervice
C

en
ters if th

ese m
o

to
rs are to

 b
e retu

rn
ed

 to
 a h

azard
o

u
s an

d
/o

r exp
lo

sive atm
o

sp
h

ere.
G

en
eral In

sp
ectio

n
Inspect the m

otor at regular intervals, approxim
ately every 500 hours of operation or every 3

m
onths, w

hichever occurs first.  K
eep the m

otor clean and the ventilation openings clear.  T
he follow

ing
steps should be perform

ed at each inspection:
W

A
R

N
IN

G
:

D
o

 n
o

t to
u

ch
 electrical co

n
n

ectio
n

s b
efo

re yo
u

 first en
su

re th
at p

o
w

er h
as b

een
 d

isco
n

n
ected

.
E

lectrical sh
o

ck can
 cau

se serio
u

s o
r fatal in

ju
ry.  O

n
ly q

u
alified

 p
erso

n
n

el sh
o

u
ld

 attem
p

t th
e

in
stallatio

n
, o

p
eratio

n
 an

d
 m

ain
ten

an
ce o

f th
is eq

u
ip

m
en

t.
1.

C
heck that the m

otor is clean.  C
heck that the interior and exterior of the m

otor is free of dirt, oil,
grease, w

ater, etc.  O
ily vapor, paper pulp, textile lint, etc. can accum

ulate and block m
otor

ventilation.  If the m
otor is not properly ventilated, overheating can occur and cause early m

otor
failure.

2.
P

erform
 a dielectric w

ith stand test periodically to ensure that the integrity of the w
inding insulation

has been m
aintained.  R

ecord the readings.  Im
m

ediately investigate any significant decrease in
insulation resistance.

3.
C

heck all electrical connectors to be sure that they are tight.
R

elu
b

ricatio
n

 &
 B

earin
g

s
B

earing grease w
ill lose its lubricating ability over tim

e, not suddenly.  T
he lubricating

ability of a grease (over tim
e) depends prim

arily on the type of grease, the size of the bearing, the speed
at w

hich the bearing operates and the severity of the operating conditions.  G
ood results can be obtained

if the follow
ing recom

m
endations are used in your m

aintenance program
.

Typ
e o

f G
rease

A
 high grade ball or roller bearing grease should be used.  R

ecom
m

ended grease for standard
service conditions is P

o
lyrex E

M
 (E

xxo
n

 M
o

b
il).    D

o not m
ix greases unless com

patibility has been
checked and verified.

B
all B

earin
g

 M
o

to
rs

O
perating Tem

perature −
25°C

 (−
15°F

) to 50°C
 (120°F

)
E

X
X

O
N

P
O

LY
R

E
X

 E
M

 (S
tandard on B

aldor m
otors)

E
X

X
O

N
U

N
IR

E
X

 N
2

E
X

X
O

N
B

E
A

C
O

N
 325

C
H

E
V

R
O

N
 O

IL
S

R
I N

O
. 2 ( C

om
patible w

ith P
olyrex E

M
 )

C
H

E
V

R
O

N
 O

IL
B

LA
C

K
 P

E
A

R
L

T
E

X
A

C
O

, IN
C

.
P

R
E

M
IU

M
 R

B
T

E
X

A
C

O
, IN

C
.

P
O

LY
S

TA
R

A
M

O
C

O
R

Y
K

O
N

 # 2
P

E
N

N
Z

O
IL

P
E

N
N

Z
LU

B
E

 E
M
−

2
D

A
R

M
E

X
D

A
R

M
E

X
 707

D
A

R
M

E
X

D
A

R
M

E
X

 711
P

E
T

R
O
−

C
A

N
A

D
A

P
E

E
R

LE
S

S
 LLG

S
H

E
LL O

IL
D

O
LIU

M
 B

R
B

M
inim

um
 S

tarting Tem
perature −

60°C
 (−

76°F
)

S
H

E
LL O

IL C
O

.
A

E
R

O
S

H
E

LL 7    (S
tandard on B

aldor m
otors)

M
O

B
IL

M
O

B
IL 28

M
O

B
IL

M
O

B
ILIT

H
 S

H
C

 100 (Low
 Tem

perature −
 A

rctic D
uty)

R
o

ller B
earin

g
 M

o
to

rs
O

perating Tem
perature −

25°C
 (−

15°F
) to 50°C

 (120°F
)

T
E

X
A

C
O

, IN
C

.
P

R
E

M
IU

M
 R

B
M

O
B

IL
M

O
B

ILIT
H

 S
H

C
 220    (S

tandard on B
aldor m

otors)
C

H
E

V
R

O
N

 O
IL

B
LA

C
K

 P
E

A
R

L
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3−
2 M

aintenance &
 Troubleshooting

M
N

408

R
elu

b
ricatio

n
 In

tervals
R

ecom
m

ended relubrication intervals are show
n in Table 3-2. It is im

portant to realize that
the recom

m
ended intervals of Table 3-2 are based on average use.  

R
efer to

 ad
d

itio
n

al in
fo

rm
atio

n
 co

n
tain

ed
 in

 Tab
les 3-3, 3-4 an

d
 3-5.

Tab
le 3-2  R

elu
b

ricatio
n

 In
tervals *

N
E

M
A

 / (IE
C

) F
ram

e S
ize

R
ated

 S
p

eed
 - R

P
M

10000
6000

3600
1800

1200
900

U
p to 210 incl. (132)

**
2700 H

rs.
5500 H

rs.
12000 H

rs.
18000 H

rs.
22000 H

rs.
O

ver 210 to 280 incl. (180)
**

3600 H
rs.

9500 H
rs.

15000 H
rs.

18000 H
rs.

O
ver 280 to 360 incl. (225)

**
* 2200 H

rs.
7400 H

rs.
12000 H

rs.
15000 H

rs.
O

ver 360 to 449 incl. (315)
**

*2200 H
rs.

3500 H
rs.

7400 H
rs.

10500 H
rs.

* 
R

elubrication intervals are for ball bearings.  
F

or vertically m
ounted m

otors and roller bearings, divide the relubrication interval by 2.

** 
F

or m
otors operating at speeds greater than 3600 R

P
M

, contact B
aldor for relubrication recom

m
endations.

Tab
le 3-3  S

ervice C
o

n
d

itio
n

s

S
everity o

f S
ervice

H
o

u
rs p

er d
ay

o
f O

p
eratio

n
A

m
b

ien
t Tem

p
eratu

re
M

axim
u

m
A

tm
o

sp
h

eric
C

o
n

tam
in

atio
n

S
tandard

8
40° C

C
lean, Little C

orrosion
S

evere
16 P

lus
50° C

M
oderate dirt, C

orrosion
E

xtrem
e

16 P
lus

>
50° C

* or 
C

lass H
 Insulation

S
evere dirt, A

brasive dust, C
orrosion, H

eavy
S

hock or V
ibration

Low
 Tem

perature
<
−

29° C
 **

*
S

pecial high tem
perature grease is recom

m
ended (D

ow
 C

orning D
C

44).  N
ote that D

ow
 C

orning D
C

44 grease does
not m

ix w
ith other grease types. T

horoughly clean bearing &
 cavity before adding grease.

**
S

pecial low
 tem

perature grease is recom
m

ended (A
eroshell 7).

Tab
le 3-4  R

elu
b

ricatio
n

 In
terval M

u
ltip

lier

S
everity o

f S
ervice

M
u

ltip
lier

S
tandard

1.0
S

evere
0.5

E
xtrem

e
0.1

Low
 Tem

perature
1.0

S
om

e m
otor designs use different bearings on each m

otor end.  T
his is norm

ally indicated on the m
otor nam

eplate.  
In this case, the larger bearing is installed on the m

otor D
rive endplate.  F

or best relubrication results, only use the
appropriate am

ount of grease for each bearing size (not the sam
e for both).
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M
aintenance &

 Troubleshooting 3−
3

M
N

408

Tab
le 3-5  B

earin
g

s S
izes an

d
 Typ

es

F
ram

e S
ize

N
E

M
A

 (IE
C

)

B
earin

g
 D

escrip
tio

n
(T

h
ese are th

e “L
arg

e” b
earin

g
s (S

h
aft E

n
d

) in
 each

 fram
e size)

B
earin

g
W

eig
h

t o
f G

rease to
ad

d
 *

o
z (G

ram
s)

Vo
lu

m
e o

f g
rease

to
 b

e ad
d

ed
in

3
teasp

o
o

n
56 to 140 (90)

6203
0.08 (2.4)

0.15
0.5

140 (90)
6205

0.15 (3.9)
0.2

0.8
180 (100−

112)
6206

0.19 (5.0)
0.3

1.0
210 (132)

6307
0.30 (8.4)

0.6
2.0

250 (160)
6309

0.47 (12.5)
0.7

2.5
280 (180)

6311
0.61 (17)

1.2
3.9

320 (200)
6312

0.76 (20.1)
1.2

4.0
360 (225)

6313
0.81 (23)

1.5
5.2

400 (250)
6316

1.25 (33)
2.0

6.6
440 (280)

6319
2.12 (60)

4.1
13.4

5000 to 5800 (315−
450)

6328
4.70 (130)

9.2
30.0

5000 to 5800 (315−
450)

N
U

328
4.70 (130)

9.2
30.0

360 to 449 (225−
280)

N
U

319
2.12 (60)

4.1
13.4

A
C

 In
d

u
ctio

n
 S

ervo
76 F

ram
e 180 (112)

6207
0.22 (6.1)

0.44
1.4

77 F
ram

e 210 (132)
6210

0.32 (9.0)
0.64

2.1
80 F

ram
e  250(160)

6213
0.49 (14.0)

0.99
3.3

*
W

eight in gram
s =

 .005 D
B

  of grease to be added

N
ote:

N
ot all bearing sizes are listed.  

F
or interm

ediate bearing sizes, use the grease volum
e for the next larger size bearing.
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3−
4 M

aintenance &
 Troubleshooting

M
N

408

C
au

tio
n

:
To

 avo
id

 d
am

ag
e to

 m
o

to
r b

earin
g

s, g
rease m

u
st b

e kep
t free o

f d
irt.  F

o
r an

 extrem
ely d

irty
en

viro
n

m
en

t, co
n

tact yo
u

r B
ald

o
r d

istrib
u

to
r o

r an
 au

th
o

rized
 B

ald
o

r S
ervice C

en
ter fo

r
ad

d
itio

n
al in

fo
rm

atio
n

.
R

elu
b

ricatio
n

 P
ro

ced
u

re
B

e sure that the grease you are adding to the m
otor is com

patible w
ith the grease already

in the m
otor.  C

onsult your B
aldor distributor or an authorized service center if a grease other than the

recom
m

ended type is to be used.

C
au

tio
n

:
D

o
 n

o
t o

ver−lu
b

ricate m
o

to
r as th

is m
ay cau

se p
rem

atu
re b

earin
g

 failu
re.

W
ith

 G
rease O

u
tlet P

lu
g

1.
W

ith the m
otor stopped, clean all grease fittings w

ith a clean cloth.
2.

R
em

ove grease outlet plug.
C

au
tio

n
:

O
ver−lu

b
ricatin

g
 can

 cau
se excessive b

earin
g

 tem
p

eratu
res, p

rem
atu

re lu
b

ricatio
n

 b
reakd

o
w

n
an

d
 b

earin
g

 failu
re.

3.
A

dd the recom
m

ended am
ount of grease.

4.
O

perate the m
otor for 15 m

inutes w
ith grease plug rem

oved.  
T

his allow
s excess grease to purge.

5.
R

e-install grease outlet plug.

W
ith

o
u

t G
rease P

ro
visio

n
s

N
o

te:
O

n
ly a B

ald
o

r au
th

o
rized

 an
d

 U
L

 o
r C

S
A

 certified
 service cen

ter can
 d

isassem
b

le a U
L

/C
S

A
listed

 exp
lo

sio
n

 p
ro

o
f m

o
to

r to
 m

ain
tain

 it’s U
L

/C
S

A
 listin

g
.

1.
D

isassem
ble the m

otor.
2.

A
dd recom

m
ended am

ount of grease to bearing and bearing cavity.  (B
earing should be about 1/3

full of grease and outboard bearing cavity should be about 1/2 full of grease.)
3.

A
ssem

ble the m
otor.

S
am

p
le R

elu
b

ricatio
n

 D
eterm

in
atio

n

A
ssum

e - N
E

M
A

 286T
 (IE

C
 180), 1750 R

P
M

 m
otor driving an exhaust fan in an am

bient tem
perature of

43° C
 and the atm

osphere is m
oderately corrosive.

1.
Table 3-2 list 9500 hours for standard conditions.

2.
Table 3-3 classifies severity of service as “S

evere”.
3.

Table 3-5 show
s that 1.2 in

3 or 3.9 teaspoon of grease is to be added.
N

ote:
S

m
aller bearings in size category m

ay require reduced am
ounts of grease.
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S
ectio

n
 1

G
en

eral In
fo

rm
atio

n

M
aintenance &

 Troubleshooting 3−
5

M
N

408

Tab
le 3-6  Tro

u
b

lesh
o

o
tin

g
 C

h
art

S
ym

p
to

m
P

o
ssib

le C
au

ses
P

o
ssib

le S
o

lu
tio

n
s

M
otor w

ill not start
U

sually caused by line trouble, such
as, single phasing at the starter.

C
heck source of pow

er.  C
heck overloads, fuses,

controls, etc.
E

xcessive hum
m

ing
H

igh V
oltage.

C
heck input line connections.

E
ccentric air gap.

H
ave m

otor serviced at local B
aldor service center.

M
otor O

ver H
eating

O
verload. C

om
pare actual am

ps
(m

easured) w
ith nam

eplate rating.
Locate and rem

ove source of excessive friction in
m

otor or load.
R

educe load or replace w
ith m

otor of greater capacity.
S

ingle P
hasing.

C
heck current at all phases (should be approxim

ately
equal) to isolate and correct the problem

.
Im

proper ventilation.
C

heck external cooling fan to be sure air is m
oving

properly across cooling fins.
E

xcessive dirt build-up on m
otor. C

lean m
otor.

U
nbalanced voltage.

C
heck voltage at all phases (should be approxim

ately
equal) to isolate and correct the problem

.
R

otor rubbing on stator.
C

heck air gap clearance and bearings.
Tighten “T

hru B
olts”.

O
ver voltage or under voltage.

C
heck input voltage at each phase to m

otor.
O

pen stator w
inding.

C
heck stator resistance at all three phases for

balance.
G

rounded w
inding.

P
erform

 dielectric test and repair as required.
Im

proper connections.
Inspect all electrical connections for proper
term

ination, clearance, m
echanical strength and

electrical continuity. R
efer to m

otor lead connection
diagram

.
B

earing O
ver H

eating
M

isalignm
ent.

C
heck and align m

otor and driven equipm
ent.

E
xcessive belt tension.

R
educe belt tension to proper point for load.

E
xcessive end thrust.

R
educe the end thrust from

 driven m
achine.

E
xcessive grease in bearing.

R
em

ove grease until cavity is approxim
ately 3/4  filled.

Insufficient grease in bearing.
A

dd grease until cavity is approxim
ately 3/4  filled.

D
irt in bearing.

C
lean bearing cavity and bearing. R

epack w
ith correct

grease until cavity is approxim
ately 3/4  filled.

V
ibration

M
isalignm

ent.
C

heck and align m
otor and driven equipm

ent.
R

ubbing betw
een rotating parts and

stationary parts.
Isolate and elim

inate cause of rubbing.

R
otor out of balance.

H
ave rotor balance checked are repaired at your

B
aldor S

ervice C
enter.

R
esonance.

Tune system
 or contact your B

aldor S
ervice C

enter
for assistance.

N
oise

F
oreign m

aterial in air gap or
ventilation openings.

R
em

ove rotor and foreign m
aterial. R

einstall rotor.
C

heck insulation integrity. C
lean ventilation openings.

G
row

ling or w
hining

B
ad bearing.

R
eplace bearing. C

lean all grease from
 cavity and

new
 bearing.   R

epack w
ith correct grease until cavity

is approxim
ately 3/4  filled.
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3−
6 M

aintenance &
 Troubleshooting

M
N

408

S
u

g
g

ested
 b

earin
g

 an
d

 w
in

d
in

g
 R

T
D

 settin
g

 g
u

id
elin

es fo
r N

o
n
−H

azard
o

u
s L

o
catio

n
s O

N
LY

M
ost large fram

e A
C

  B
aldor m

otors w
ith a 1.15 service factor are designed to operate below

 a C
lass B

(80°C
) tem

perature rise at rated load and are built w
ith a C

lass H
 w

inding insulation system
.  B

ased on
this low

 tem
perature rise, R

T
D

 (R
esistance Tem

perature D
etectors) settings for C

lass B
 rise should be

used as a starting point.  S
om

e m
otors w

ith 1.0 service factor have C
lass F

 tem
perature rise.

T
he follow

ing tables show
 the suggested alarm

 and trip settings for R
T

D
s.  P

roper bearing and w
inding

R
T

D
 alarm

 and trip settings should be selected based on these tables unless otherw
ise specified for

specific applications.
If the driven load is found to operate w

ell below
 the initial tem

perature settings under norm
al conditions,

the alarm
 and trip settings m

ay be reduced so that an abnorm
al m

achine load w
ill be identified.

T
he tem

perature lim
its are based on the installation of the w

inding R
T

D
s im

bedded in the w
inding as

specified by N
E

M
A

.  B
earing R

T
D

s should be installed so they are in contact w
ith the outer race on ball

or roller bearings or in direct contact w
ith the sleeve bearing shell.

W
in

d
in

g
 R

T
D

s − Tem
p

eratu
re L

im
it In

 �C
 (40

�C
 M

axim
u

m
 A

m
b

ien
t)

M
o

to
r L

o
ad

C
lass B

 Tem
p

 R
ise � 80°C

(Typ
ical  D

esig
n

)
C

lass F
 Tem

p
 R

ise � 105°C
C

lass H
 Tem

p
 R

ise � 125°C

A
larm

Trip
A

larm
Trip

A
larm

Trip
� R

ated Load
130

140
155

165
175

185
R

ated Load 
to 1.15 S

.F.
140

150
160

165
180

185

N
ote:

� W
inding R

T
D

s are factory production installed, not from
 M

od−
E

xpress.
� W

hen C
lass H

 tem
peratures are used, consider bearing tem

peratures and relubrication requirem
ents.

B
earin

g
 R

T
D

s − Tem
p

eratu
re L

im
it In

 �C
 (40

�C
 M

axim
u

m
 A

m
b

ien
t)

B
earin

g
 Typ

e
O

il o
r G

rease
A

n
ti−F

rictio
n

S
leeve

A
larm

Trip
A

larm
Trip

S
tandard*

95
100

85
95

H
igh Tem

perature**
110

115
105

110
N

ote:
*   B

earing tem
perature lim

its are for standard design m
otors operating at C

lass B
 tem

perature rise.
**  H

igh tem
perature lubricants include som

e special synthetic oils and greases.

G
reases that m

ay be substituted that are com
patible w

ith P
olyrex E

M
 (but considered as “standard” lubricants)

include the follow
ing: 

− Texaco P
olystar 

−
 R

ykon P
rem

ium
 #2 

−
 C

hevron S
R

I #2
−

 M
obilith S

H
C
−

100
−

 P
ennzoil P

ennzlube E
M
−

2
−

 C
hevron B

lack P
earl

−
 D

arm
ex 707

−
 D

arm
ex 711

−
 P

etro−
C

anada P
eerless LLG

S
ee the m

otor nam
eplate for replacem

ent grease or oil recom
m

endation.  
C

ontact B
aldor application engineering for special lubricants or further clarifications.
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B
ald

o
r D

istrict O
ffices  B

ald
o

r D
istrict O

ffices B
ald

o
r D

istrict O
ffices 
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©
 2009 B

aldor E
lectric C

om
pany

M
N

408
A

ll rights reserved. P
rinted in U

S
A

3/09

B
A

L
D

O
R

 E
L

E
C

T
R

IC
 C

O
M

PA
N

Y
W

o
rld

 H
ead

q
u

arters
P.O

. B
o

x 2400  F
o

rt S
m

ith
, A

R
  72901−2400

(479) 646−4711   F
ax (479) 648−5792

w
w

w
.b

ald
o

r.co
m
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A
C

 &
 D

C
 M

o
to

r In
stallatio

n
 &

 M
ain

ten
an

ce

M
N

416
Installation & M

aintenance   1

Safety Notice Be sure to read and understand all of the Safety N
otice statem

ents in M
N

408. A copy is available at:
http://w

w
w

.baldor.com
/support/literature_load.asp?M

anNum
ber=M

N408

ACCEPTANCE
Thoroughly inspect this equipm

ent before accepting
shipm

ent from
 the transportation com

pany. If any dam
age or

shortage is discovered do not accept until noted on the
freight bill. R

eport all dam
age to the freight carrier.

SAFETY
Eye bolts, lifting lugs or lifting openings, if provided, are
intended only for lifting the m

otor and m
otor m

ounted
standard accessories not exceeding, in total 30%

 of the
m

otor w
eight. These lifting provisions should never be used

w
hen lifting or handling the m

otor and driven equipm
ent. Eye

bolt lifting capacity rating is based on a lifting alignm
ent

coincident w
ith eye bolt center line. Eye bolt capacity

reduces as deviation from
 this alignm

ent is increased. Be
sure eye bolts are tight and prevented from

 turning before
lifting.
INSTALLATIO

N O
UTSIDE THE USA:

R
efer to M

N
408 and M

N
1383 for C

om
pliance w

ith European
D

irectives. C
opies are available at:

http://w
w

w.baldor.com
/support/literature_load.asp

M
O

TO
R ENCLO

SURE
O

D
P, O

pen drip proof m
otors are intended for use in clean,

dry locations w
ith adequate supply of cooling air. These

m
otors should not be used in the presence of flam

m
able or

com
bustible m

aterials. O
pen m

otors can em
it flam

e and/or
m

olten m
etal in the event of insulation failure.

TEFC
, totally enclosed m

otors are intended for use w
here

m
oisture, dirt and/or corrosive m

aterials are present in
indoor and outdoor locations.
Explosion protected m

otors, as indicated by a N
ationally

R
ecognized Testing Laboratory C

ertification m
ark and

m
arking w

ith C
lass, D

ivision and Tem
perature C

ode are
intended for installation in hazardous locations as described
in Article 500 of the N

EC
. R

efer to M
N

408 for m
ore details.

M
O

UNTING
Foot m

ounted m
achines should be m

ounted to a rigid
foundation to prevent excessive vibration. Shim

s m
ay be

used if location is uneven.
Flange m

ounted m
achines should be properly seated and

aligned. N
ote: If im

proper rotation direction is detrim
ental to

the load, check rotation direction prior to coupling the load to
the m

otor shaft.
For V-belt drive, m

ount the sheave pulley close to the
m

otor housing. Allow
 clearance for end to end m

ovem
ent of

the m
otor shaft. D

o not overtighten belts as this m
ay cause

prem
ature bearing failure or shaft breakage.

Direct coupled m
achines should be carefully aligned and

the shaft should rotate freely w
ithout binding.

G
ENERAL

The user m
ust select a m

otor starter and overcurrent
protection suitable for this m

otor and its application. C
onsult

m
otor starter application data as w

ell as the N
ational Electric

C
ode and/or applicable local codes. Special m

otors for use
by U

nited States G
overnm

ent including special
specifications, m

aster plans, etc. refer to the applicable
m

aster plans and specifications involved.
O

n m
otors received from

 the factory w
ith the shaft blocked,

rem
ove blocking before operating the m

otor. If m
otor is to be

reshipped alone or installed to another piece of equipm
ent,

the shaft block m
ust be installed to prevent axial m

ovem
ent

and prevent brinelling of the bearings during shipm
ent.

TESTING
If the m

otor has been in storage for an extensive period or
has been subjected to adverse m

oisture conditions, check
the m

otor insulation resistance w
ith a m

eg ohm
 m

eter.
D

epending on storage conditions it m
ay be necessary to

regrease or change rusted bearings. C
ontact Baldor D

istrict
O

ffice if resistance is less than 5 m
eg ohm

s.

W
ARNING

: Do not touch electrical connections before
you first ensure that pow

er has been
disconnected. Electrical shock can cause
serious or fatal injury.

W
ARNING

: Be sure the system
 is properly grounded

before applying pow
er. Electrical shock can

cause serious or fatal injury.

INSTALLATIO
N

This m
otor m

ust be installed in accordance w
ith N

ational
Electric C

ode, N
EM

A M
G

-2, IEC
 standards and local codes.

W
IRING

C
onnect the m

otor as show
n in the connection diagram

s. If
this m

otor is installed as part of a m
otor control drive system

,
connect and protect the m

otor according to the control
m

anufacturers diagram
s. R

efer to M
N

408 for additional
details on lead m

arking. The w
iring, fusing and grounding

m
ust com

ply w
ith the N

ational Electrical C
ode or IEC

 and
local codes. W

hen the m
otor is connected to the load for

proper direction of rotation and started, it should start quickly
and run sm

oothly. If not, stop the m
otor im

m
ediately and

determ
ine the cause. Possible causes are: low

 voltage at the
m

otor, m
otor connections are not correct or the load is too

heavy. C
heck the m

otor current after a few
 m

inutes of
operation and com

pare the m
easured current w

ith the
nam

eplate rating.
G

RO
UNDING

G
round the m

otor according to N
EC

 and local codes. In the
U

SA consult the N
ational Electrical C

ode, Article 430 for
inform

ation on grounding of m
otors and generators, and

Article 250 for general inform
ation on grounding. In m

aking
the ground connection, the installer should m

ake certain that
there is a solid and perm

anent m
etallic connection betw

een
the ground point, the m

otor or generator term
inal housing,

and the m
otor or generator fram

e. In non-U
SA locations

consult the appropriate national or local code applicable.
ADJUSTM

ENT
The neutral is adjustable on som

e D
C

 m
otors. AC

 m
otors

have no adjustable parts.
Noise
For specific sound pow

er or pressure level inform
ation,

contact your local Baldor representative.
VIBRATIO

N
This m

otor is balanced to N
EM

A M
G

1, Part 7 standard.
BRUSHES (DC M

otors)
Periodically, the brushes should be inspected and all brush
dust blow

n out of the m
otor. If a brush is w

orn 1/2 , (length
specified in renew

al parts data), replace the brushes.
R

eassem
ble and seat the new

 brushes using a brush
seating stone. Be sure the rocker arm

 is set on the neutral
m

ark.
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W
ARNING

:G
uards m

ust be installed for rotating parts such as couplings, pulleys, external fans, and unused shaft
extensions, should be perm

anently guarded to prevent accidental contact by personnel. Accidental
contact w

ith body parts or clothing can cause serious or fatal injury. 

INSPECTIO
N

Before connecting the m
otor to an electrical supply, inspect

for any dam
age resulting from

 shipm
ent. Turn the shaft by

hand to ensure free rotation. M
otor leads m

ust be isolated
before the shaft w

ill turn freely on perm
anent m

agnet m
otors.

DRAIN PLUG
S

C
ondensation drain plugs are provided at four points on

each endplate for various m
otor m

ounting configurations.
For W

ashdow
n and totally enclosed, fan cooled or

non-ventilated m
otors, the plugs in the low

est portion of the
ends shields should be rem

oved for operation (unless the
m

otor has special stainless steel drains).   All drains are
located in the low

est portion of the ends shields.
M

O
UNTING

M
ount the m

otor on a foundation sufficiently rigid to prevent
excessive vibration. G

rease lubricated ball bearing m
otors

m
ay be m

ounted w
ith the feet at any angle. After careful

alignm
ent, bolt m

otor securely in place. U
se shim

 to fill any
unevenness in the foundation. M

otor feet should sit solidly
on the foundation before m

ounting bolts are tightened.
IP (Ingress Protection)
IP designations include tw

o num
erals, the first characteristic

num
eral is for ingress solid bodies and from

 dust.
The second for ingress protection from

 liquid - w
ater.

M
otors m

arked less than IP23 require additional protection
from

 w
ater.

G
UARDING

After m
otor installation is com

plete, a guard of suitable
dim

ensions m
ust be constructed and installed around the

m
otor/gearm

otor. This guard m
ust prevent personnel from

com
ing in contact w

ith any m
oving parts of the m

otor or drive
assem

bly but m
ust allow

 sufficient cooling air to pass over
the m

otor.
If a m

otor m
ounted brake is installed, provide proper

safeguards for personnel in case of brake failure.
Brush inspection plates and electrical connection cover
plates or lids, m

ust be installed before operating the m
otor.

STARTING
Before starting m

otor rem
ove all unused shaft keys and

loose rotating parts to prevent them
 from

 flying off. 
C

heck direction of rotation before coupling m
otor to load.

The m
otor should start quickly and run sm

oothly and w
ith

little noise. If the m
otor should fail to start the load m

ay be
too great for the m

otor, the voltage is low
 or the m

otor has
been m

isw
ired. In any case im

m
ediately shut m

otor off and
investigate the cause.

RO
TATIO

N
To reverse the direction of rotation, disconnect and lockout
pow

er and interchange any tw
o of the three AC

 pow
er leads

for three phase m
otors. For tw

o-phase four w
ire, disconnect

and lockout pow
er and interchange the AC

 line leads on any
one phase. For tw

o phase three w
ire, disconnect and lockout

pow
er and interchange phase one and phase tw

o AC
 line

leads.

M
aintenance Procedures

W
ARNING

:Do not touch electrical connections before
you first ensure that pow

er has been
disconnected. Electrical shock can cause
serious or fatal injury.

W
ARNING

:Surface tem
peratures of m

otor enclosures
m

ay reach tem
peratures w

hich can cause
discom

fort or injury to personnel
accidentally com

ing into contact w
ith hot

surfaces. Protection should be provided by
the user to protect against accidental
contact w

ith hot surfaces. Failure to observe
this precaution could result in bodily injury.

Lubrication Inform
ation

This is a ball or roller bearing m
otor. The bearings have been

lubricated at the factory. M
otors that do not have regrease

capability are factory lubricated for the norm
al life of the

bearings. W
ashdow

n m
otors can not be lubricated.

Lubricant
Baldor m

otors are pregreased, norm
ally w

ith  M
obil

Polyrex EM
  unless stated on nam

eplate. D
o not m

ix
lubricants due to possible incom

patibility. Look for signs of
lubricant incom

patibility, such as extrem
e soupiness visible

from
 the grease relief area. If other greases are preferred,

check w
ith local Baldor representative for recom

m
endations.

Relubrication Intervals
 (For m

otors w
ith regrease

capability)
N

ew
 m

otors that have been stored for a year or m
ore should

be relubricated. Lubrication is also recom
m

ended at these
intervals.

LUBRICATIO
N INSTRUCTIO

NS
C

leanliness is im
portant in lubrication. Any grease used to

lubricate anti friction bearings should be fresh and free from
contam

ination. Properly clean the grease inlet area of the
m

otor to prevent grease contam
ination.

1. Select service condition from
 Table 1.

2. Select lubrication frequency from
 Table 2.

LUBRICATIO
N PRO

CEDURE
Bearings should be lubricated w

hile stationary and the m
otor

is w
arm

.
1. Locate the grease inlet, clean the area, and replace the

pipe plug w
ith a grease fitting.

2. Locate and rem
ove the grease drain plug, if provided.

3. Add the recom
m

ended volum
e of recom

m
ended lubricant

until clean grease appears at the grease drain, at the
grease relief, or along the shaft opening.

4. R
eplace the grease inlet plug and run the m

otor for tw
o

hours.
5. R

eplace the grease drain plug.

SPECIAL APPLICATIO
NS

For special tem
perature applications, consult your Baldor

D
istrict O

ffice.
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Table 1  Service Conditions

Severity of Service
Am

bient Tem
perature 

M
axim

um
Atm

ospheric 
C

ontam
ination

Type of Bearing

Standard
40° C

C
lean, Little C

orrosion
D

eep G
roove Ball Bearing

Severe
50° C

M
oderate dirt, C

orrosion
Ball Thrust, R

oller
Extrem

e
>50° C

* or  C
lass H

 Insulation
Severe dirt, Abrasive dust, C

orrosion
All Bearings

Low
 Tem

perature
<-30° C

 **

*
Special high tem

perature grease is recom
m

ended.   **  Special low
 tem

perature grease is recom
m

ended.

Table 2 Lubrication Frequency (Ball Bearings)

NEM
A / (IEC) Fram

e Size
Rated Speed ‐ RPM

10000
6000

3600
1800

1200
900

U
p to 210 incl. (132)

**
2700 H

rs.
5500 H

rs.
12000 H

rs.
18000 H

rs.
22000 H

rs.
O

ver 210 to 280 incl. (180)
**

3600 H
rs.

9500 H
rs.

15000 H
rs.

18000 H
rs.

O
ver 280 to 360 incl. (225)

**
* 2200 H

rs.
7400 H

rs.
12000 H

rs.
15000 H

rs.
O

ver 360 to 5000 incl. (300)
**

*2200 H
rs.

3500 H
rs.

7400 H
rs.

10500 H
rs.

* 
R

elubrication intervals are for ball bearings.  For vertically m
ounted m

otors and roller bearings, divide the relubrication interval by 2.
** 

For m
otors operating at speeds greater than 3600 R

PM
, contact Baldor for relubrication recom

m
endations.

Table 3  Lubrication Interval M
ultiplier

Severity of Service
M

ultiplier
Standard

1.0
Severe

0.5
Extrem

e
0.1

Low
 Tem

perature
1.0

Table 4  Am
ount of G

rease to Add

Fram
e Size N

EM
A (IEC

)

Bearing D
escription (Largest bearing in each fram

e size)

Bearing
O

D
D

 m
m

W
idth

B m
m

W
eight of

grease to add
ounce (gram

)

Volum
e of grease 
to add

inches 3
teaspoon

U
p to 210 incl. (132)

6307
80

21
0.30 (8.4)

0.6
2.0

O
ver 210 to 280 incl. (180)

6311
120

29
0.61 (17.4)

1.2
3.9

O
ver 280 to 360 incl. (200)

6313
140

33
0.81 (23.1)

1.5
5.2

O
ver 360 to 5000 incl. (300)

N
U

322
240

50
2.12 (60.0)

4.1
13.4

W
eight in gram

s = 0.005 D
B
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Typical IEC vs NEM
A Lead M

arking     
Single Phase Non-Reversible
R

efer to the connection diagram
 provided on the Baldor m

otor.
U

1(T1)

U
2(T4)

Single Phase Reversible

U
1(T1)

U
2(T4)

M
ain 

W
inding

Auxiliary W
inding

Z1(T8)
Z2(T5)

Dual Voltage Reversible

U
1(T1)

U
2(T2)

M
ain 

W
inding

Auxiliary W
inding

Z1(T8)
Z2(T5)

U
3(T3)

U
4(T4)

Three Phase
For single w

inding 3 phase m
otors, lead m

arkings can be 
directly translated betw

een IEC
 and N

EM
A designations. 

For these m
otors, the lead m

arkings are:
U

1=T1
U

2=T4
U

3=T7 
U

4=T10 
V1=T2 

V2=T5
V3=T8

V4=T11
W

1=T3
W

2=T6
W

3=T9
W

4=T12

R
efer to the connection diagram

 provided on the Baldor m
otor.

Som
e exam

ples are as follow
s:

Three Leads
U

(T1)

W
(T3)

V(T2)

W
YE C

onnection
U

(T1)

W
(T3)

V(T2)

D
ELTA C

onnection
U

(T1)

Line 1

V(T2)

Line 2

W
(T3)

Line 3

W
iring D

iagram

Six Leads
U

1(T1)

W
1(T3)

V1(T2)

D
ELTA-W

YE C
onnection

U
1(T1)

V2(T5)
V1(T2)

W
YE-D

ELTA C
onnection

W
2(T6)

U
2(T4)

Line 2

V2(T5)

Line 3

W
iring Diagram

U
2(T4)
V2(T5)

W
2(T6)

W
1(T3)

U
2(T4)

W
2(T6)

U
1(T1)

V1(T2)
W

1(T3)

W
2(T6)

Line 1

U
2(T4)

Line 2

V2(T5)

Line 3

U
1(T1)

V1(T2)
W

1(T3)

Low
 Volts/Run

High Volts/Start
Line 1

DC M
otors

Lead m
arkings can be translated betw

een IEC
 and N

EM
A

designations as follow
s:

Arm
ature

Series Field
Shunt Field

N
EM

A

A1, A2
S2, S2
F1, F2

IEC

A1, A2
D

1, D
2

E1, E2

R
efer to the connection diagram

 provided on the Baldor m
otor.
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